N 
EVEN 
DEL 

98 


* 


2 Fo N 
A 
wo Wes 4 


W 


* 
— 


2 
* 
4 
> 
37 
- 
_n 


% 


Wn Er Ne 
Wt bc es: 
KI 24 


15 


by. 
3 z 


5 


- 
> 
% 
iS 
I 
4 
A 
= 
4 
* 
* 
> F 
. ; 3 
2 * 
* o 
* 
* 
A 
* ” 
- 4 - * 
py F 
- 8 a CY 
r 
as 
* 
„ 
- 
« 
* 
i. Wy 1 3 
— 4 1 1 
8 1 8 . : 7 4 
ww a 
8 ; ; 
i 0 ; 


* 
> 1 
i 
i . a * x $3 £* 2 
£ x : 83 4 
— 1 * - 
14 "A H 
£ - % 


” 


fy a8-8#01T16aA gal g 
5 FTO0OD HAAR wt has vd 
Wwe nt avoir} 


2d M 


N 


7 
2 
* 
q ” 
= 
* 


LE ICS Mu EZ 


RD 


* * BY 5 


* 


Fe ASH 2 


*% * N — — - N . 
1 % 16! 7 8 * ” 4% 
5 4 $ 


* % } * 
* 5 


HE author of the following treatiſe h _ 
the management of a conſiderable rm 1 
for many years. He applied himſelf . 
) to the ſtudy of agriculture ; not only read — 


7 


1 oY 


+84 


early to 
almoſt all the books which this age has produced : 
on that ſubject, but allo frequently converſed with 
3 the moſt intelligent of the Practical farmers, and 

4 VW rote dawn ſuch obſervations as. he judged impor ” 
VV whether made b himſelf, or by.thoſe who a = 
. judgment and veracity he could depend upon = 
and, that he might more clearly diſcern the e = 
| . of the different operations and experiments, kept 8 
8 Journal of the work ; performed in the farm, we.) 


= 


* 1 9 
„ Bil Re 
$ 


| long with a journal of the Weather. 
Tux Society at Edinburgh for the ir | ovement i 
. 4 bk arts and ſciences, ſome years: ago, propoſed, as 3 
,  fubjedts for fame of their prizes, differtations, on 
= the following ſubjects; on vegetation, on till 
Sb. | manures, and on oils, Having 


— 


> 
5 
>. N 


8 g obſerved this 
be to reduce into ſome order the 12 0 — 
3 he had collected, with... a view. 15 3 . 

| _ diſſertations on theſe ſubjects.to, | | 
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_— changed 8 * of them, ar put them rogother 
into one treatiſe, When finiſhed, he put the trea- 

tiſe into the hands of ſome perſons, gentlemen, 
and farmers} whoſe judgment he could depend 


upon, They were pleaſedi to apbrove f it, nd 


to declare, that, in their opinion, it might be uſe- 
ful. Some of them propoſed a few alterations 
and additions, which were accordingly made. By 
the Judgment « of theſe rlons he was get mined 
to m r 
Tus reader Will Hrs thi in cis teatice the 
fs "has Attempted, to reduce A griculture to a 
'tepiilar f ſtem, ' . and 10 1 1 i les 
pe BEE ch the! t Etice © f it is . 

erm ations. Aud experiments from' whic 5 
EiidedVouter to Alcertain theſe beate pie, 5 are fair- | 
200 "Klared, . it will be 640 for any perſon” 15 p 
c, Himſelf as t their Sk” The teafons for 
„ cy 3 ede, are given ; ſo that 
. 8 ader will „ og Upon, bur will Have it 

= in his ; Power to to. judge, whether or not the prin⸗ 
=_ * ald dow wn are true Oe f , and BE e 25 m- 
mamended, Peper . 1 e 
e pics ſubj 5 
= et Hel une Fr | 9 Wld hive at. 
1 "Tyſtem of | I Inſtead 
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e e is bab hen ef Wied, n which Mae ; 
daes are nouriſhed, one is apt to imagine at firſt 


| that, in u treatiſe of agriculture, it ſhould be 
the firſt ching examined; but when the matter is 
conſidered with attention, it will appear obvious, 


that it is impoſſible to treat properly of foils 'with- - 


out treating firſt of vegetation. | Without know- 


ing any thing of vegetation, we may indeed make 


aà diſtinction in ſoils, find out the qualities of each, 
and the principles of which they are compounded; 
but, without knowing the methods by which 


vegetation is promoted, it is impoſſible to de- 


termine 'whether the qualities of ſoil are *goor 


or bad, what kind of Toils are moſt valuable, 
what are the defects of 33 of them, and hom 
" Yheſe defects may be remedied. Dr. Home, in 


His iſe, begins with foils; and any perſon 
that reads with attention what ke has wrote, will 
be convinced” of the improp 


very few things beſichgz the properties of the Uif- 
fetent ils, 4 and tlie 


tions, he le that there are ſon 


tains few nutritions principles, hd that fernien- 


tation Produces "theſe 7; that clay is not richly 
oed with vegetable food; that woolen' rags con- 


_ ain a'gri at quantity of mucilaginous juice, which 
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ty of beginning 
with this part Of the fübject. Tho he mentions 


Experiments he made upon 
tem; Jet, in thöſe few things which he men- 

me vegetables 
at require oil to n ouriſh' them , that ſand con- 


s do Beuflim plants; and chat mos is 4 good 
e 1 ; bode * contaitis ore: oil than aß 
8 . N | 


a 


. 
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| other 1 "hy 4:6 N 


connected together. i 
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W, all theſe. ſuppoſe, chat 
we are already acquainted with the principles of 
vegstation; and indeed it is not poſſible to treat 
properly of ſoils without 4 knowledge of theſe. | 
Ir will not be. improper in this place to lay 5 
7 xeader a plan of the treatiſe. By arri 
this plan in his view, he will better un 


_ 


ſubject, and ſee how, the; ente parts * 2 are 


Tux treatiſe is divided into ſour »oks. 
In, book I. the author treats of vegetation. He 
1 the different ways by Which vegeta 
Promoted; ; mentions: the impediments 10 i it; and 
points out the Panter methods 1 remo! Wing: theſe 

e. 17 ts.» 
He attempts to a chat ahh are. e different 


ways by which vegetation 18 wandere oy it is ; 


8 by. en 1 5 


* 


1 


hy 92 75 attempts n air that. it is een 
of ſeveral ingredients ; that it exiſts, ip the earth, 
in water, in the atmoſphere, and in all vegetabſe 


and animal ſubſtances; that it obſerves a con- 


tant ratation, is communicated to the. atmoſphere 
by corruption, and returns. to enrich the earth i in 
dem, rain, and ſnow. He ſhews, that, vegetable 
| food may be added to any rticular 
"FA all Wine Le 5 leſs abſorbent, ; that when | 
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any ſoil is left to zl fr and no e crops carried 
off, the vegetable food is always on the increaſe ; 
that any ſoll may be managed in ſuch a man- 
ner as to enable it to attract this food in greater 
plenty frotri the atmoſphere ;/ and that the vege- 
table food in any ſoil may be increaſed by N 
with it vegetable or animal ſubſtances.. 
Hz inquires into the nature of the rods. 
table paſture; and ſhiows, that it is enlaiged 
by ſtirring and turning over the earth, by ex- 
poſing the earth to the influence of the air, and 
by the application of ſuch e as rai (fe, 4 ile 


mentation. 855 anon tin 


le attzpapts to ſhew, chat ve 8 
© Tax: exiſt. in the earth in an uſeleſs, even in 
a hurtful ſtate; and propoſes methods, for diflol- | 


8 OY A LN 2 720 15 Pfopfr nouriſh- 


« eng 2% it 


£ 9 ; 1 * 5 b . f 9 3 
EN I HE 1 tion, which he 


mentions, are weeds and too much water _ 
| of which are repreſented. 1 
ivides weeds into three clad 16 In & 57 
| 2ces the weeds} /propagated 1 0 Ei 
in the ſecond, thoſe at are < ones by the 
door; aud, j che third, the ſnrubs by u hich ſome - 
5 R "the land” Tn Scotland! is greatly. 1 in ſted. Me- 
ods ate p ropoſe: bot deſtroying” the weeds | Le. 
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ang ds ach of we claſſes. ; 10. 58 ch 


He inquires into the call ts of. AD Wits 
1 land, and endeavours to ſho W, tllar this" may 
be owing towits btuation, liable t. = be 0 


n F 
of its bottom, that forces out, in ſprings; 
the Mater that runs below the ſurface; to the 
climate in Which chere is too much rain; and 

to the nature of the ſoil, which retains too 

12 — water. 1 | Matholh ory propoſed 


Js bed H. en e dag | 
Hi divides | ſoils / into ſuch: kinds as require 4 
Ae management with reſpect to tillagge. 4G 

Hs: mentions the different inſtruments: em 

8 aud diſad- 
e gives 6 1 particular 
ough, © of its ſeveral 
their uſes, proportions, and poſit; | | 
and he propoſes fon alterations for 


* 
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the kinds moſt iT ” 
| ſhquld be ſtraight and 


to be broad or narr 


r 


We and repreſents the advant tages of Harrows 
ing and rolling. 


In book III. he treafs of manures. 


He inquires into the nature of manures, By 
the manner of their operation ; and ſhows that 


they operate in all the ways by which vegetation is 
promoted. 


* 


He examines 88 the manures uſed in 


Scotland. He repreſents the qualities of each, 
the manner of their operation, and their effects 


upon ſoil. Dunghills are alſo particularly treated 


of, both the ordinary dunghills of the farm, and 
3 compound dunghills made in the fields. _ 
In book IV. he treats of ſoils. 


He divides ſoils into ſuch kinds as s require a 


different management with reſpect to the _— 


tion of manures. 


He examines the different ſoils in Scotia, 
conſiders the qualities and defects of each; and 
' ſhows what manures are moſt. proper for im- 


| proving their Ho and ſupplying their de- | 


ſects. | 


Ir this en meets with a, en recep- | 
tion from the public, and is found of any uſe to 


the farmer, the author propoſes to publiſh another 


Ps in which ſome general directions ſhall be 


given with reſpect to the management of a farm ; 


the different ſchemes of huſbandry, in the ſuc- 
rops, examined ; the culture of par- 

OO _ weaned of , and the methods of i in- 
„„ 8 


ceſſion of er 


9 is "_— ? 
bs deſcribes the different kinds of harrows an 
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7 5 cloſing and planting, ſo far 
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far as they concern 
farmer, pointed dur. 1 
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Is this edition there are ſeveral additions and 
| illuſtrations, both in text and notes; and the laſt 
chapter of Book II. w. treats of N | 


Is entirely new. e e ee 
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2 ; b Of Veorrarion. Book I. 
"CHAP. u 1 
of th methods of promoting vegetation. 


# ANTS Wagen of theſe three principal parts; 
Ahe root, the 6,6 with ee an | the 
fruit or ſeed. By nature they are directed to puſh 
their ſtems into the air, and, their roots into the 
earth. Upon the ſtems they my their fruit or 


00 receive. their nou 

= Waben ve pn ds and — 1 
adapted to the different foils and climates. When 
in their natural foils and climates, they are brought _ 
to maturity by the earth without any culture: how- 
Fever, they may be rendered more Juxuriant by 

culture; and may likewiſs/be krought to maturity 
in ſoils and. pres, to which they are not natu- 
ral. As they Pyſh-they rote in the garth, and” 
by them receive nouriſhment, their vegetation may 
. be promoted by the fall follo g Methods : By com- 
municating to the earth their proper food; by 


opening the earth, and thereby allowing . = 


+ more eaſily to extend their roots in ſearch of their | 


doo and by:diffalying:the vegetapie food in the 


_carth, and fitting it ſor entering their roots. 
n 
matedꝭ by all theſe fis 
R dle application. of. ſoms.manuyes wh Shun 


3 | inal; þ 5 
This ben vas th AT: "ay be GY 


municated 


- Chap U. Of promoting Vegetation.” — — 
municated to the earth, and that thereby W 
tion is promoted. 

Tux great advantages, which; it is obvious, dos 


gained by dividing the particles of the earth, whe: 

ther this is done by tillage, by manures, or by 

e. plainly ſhow, that vegetation is alſo promo= _ 
ted, by allowing plants more eaſily to TRIS | 


roots in ſearch of their fouGde. q 


By the application of ſome tmantires, We: ew 


make land exert irſelf beyond its natural ſteengrhy 
in the noutiſhment of plants; and: thereby reduce 
it to a greater degree of barrenneſs, than it is of 
ſible to do without theit aſſiſtande. This ſhows, 
that there is ſometimes vegetable food in the earth 
undiſſobved, or in ſome form, that prevents its ope- 


ration; and that, by diſſolving, of ſome way bring h 
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5 earth their Bad, This mes it neceliry to it | 
| quire, What is the real food of plants, or by what ' 


things they ate nouriſhed? This is an important | 


inquiry, and no les diffcult than inportant. There 7 


is not any thing concerning which there is a great 
er variety of opinions. It will not be improper to 
mention theſe. Opinions; examine what has been 


advanced in ſũpport of each of them; and cw 
5 ee „ are a ſufficient number of ob! 


„„ ſervations 


e WAP, i. 9 
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ſervations and e to nne e 
; e . 
| Soner are of opinion, i is 8 5 food of 
| others contend for air; @ third fort for 
N — for oil; and a fifth for ſalt. Beſides 
all theſe, there are ſome of opinion, that the food 
of plants is a compound of all theſe ingredients. 
Before we proceed to examine 9 different 
opinions, it is neceſſary that we underſtand them, 


and fix the meaning of the terms uſed, particularly 


the meaning of water, air, and earth. And this is 
the more neceſlary, as the writers on the different 
ſides do not ſeem to ynderftang the opinions of 
each other; and differ widely in the meaning 
wWuhich they aſx. to theſe terms. Thus, me per- 
ſons aſſert that water is the food of plants, by wa- - 
ter they mean that fluid which falls in rain and 
dew, and is found in wells and rivers *, But their 
opponents, when ſhowing that water is not the food 
of plants, mean by it a fluid, out of which a ſkil- 
ful chymiſt has extracted all the Nan oil, and 
ſalt, which it originally contained, . 
Wuen perſons aſſert, that air is the food of” 
| plants, they mean, that the earth receives its fer- 
tility from the air. But thejr opponents make 
them aſſert, that che earth! is of no uſe; but to ſup- 
port plants; and that they receive all their nou 
riſhment from the air immediately, TIBOR its 
being communicated * to the. earth t. 


5 Wen ws 
08 This muſt be their meanin for . water which they 
uſed in the experiments upon K. their opinion is ee 
was of this kind. Helmont uſed rain Wate. = 


1 2 r what! Mrs Tp he « Ms Brule et; and, and, to 


confute. 
8 WH” 4 1 


1 88 Of the Food of Plant 8 5 
Wren concen aſſert that earth is the.food of 
plants, they mean the fine particles of it, moiſtened 
cConfute this | aſſertion, obſerves, that, if it was true, there 
would be little or no difference in the value of rich or poor 
land, dunged or undunged; and no neceſſity either for dung or 
tillage.” See TulPs buſbandry, chap. 2. Of the food of plants. 
Who would imagine, that Mr. Tull, in this place, i is confuting 
an opinion formed by himſelf ?. and yet it is certain. When 
| Mr. Bradley aſſerts that the earth i is of no uſe, but to ſupport _ 
Plants, i it is plain, | he means the caput mortuum of the chymiſts, 
earth ſeparated | from all its juices. What he aſſerts, is this: 
It is not the ſoil or earth itſelf which affords ſufficient pro- 
viſion for the ſeyeral plants and vegetables ; but there are 
| reſiding i in the earth ſome agreeable juices to nouriſh plants ; 
and as theſe juices are more or leſs abundant, the vegetables 
planted are more or lefs vigorqus : and he ſuppoſes theſe 
Juices or ſalts are furniſhed by the air, After mentioning - 
| Helmont's experiment, he adds, “ I have made ſome others of 
the ſame kind, and find the plant has little more uſe of the 
«earth it ſtands in, than the keeping it fixed and ſteady.” 
This is what Mr. Tull takes hold of: but he ſhould have at- 


1 tended to What follows. But then as earths are more or leſs 


4. binding, the ſalts or juices | proper | for vegetation, have leſs or 
. mare liberty to ad. ſuppole, that all bodies of earth 
Le are more or leſs capable of imbibing tke fluent air, and of 
6c attradting fach ſalts, as either the air can give, or the earth 
e is capable of receiving —Earths themſelyes being of diff. 

4 ferent kinds, ſome ſorrs cannot take in ſo many of the nou- 

rihing parts of the air as others; and therefore the ſame | 

40 fort of plants cannot grow | in every ſoil with like vigour.” 
Mr. Bradley's opinion cannot be miſtaken by any perſon, that, 
impartially” « conſiders what he has wrote, It is this: The 
. nouriſhing juſces are in the air; but they are imbibed by the 
earth before they become the food of plants. Now, Mr. 
Tull has faid nothing to confute this opinion. The direction 
which nature bas given plants to ſeek their food by puſbing 
their roots into the earth ; the difference of ſoils ; the neceſlity x 
5 e MES NERO IN. 


1 


6 | of ideen Book I. 
with water, and impregnated with d ſalts. 


| 7275... adm: anova 
ret, er 


Ir is but reaſonable to allow every perſon to ex- 
pln his own terms: and therefore, when we ex- 
amine the ee of thoſe who o allert Wn WAY of 

the 


1 { 


* See b hay 5 5 book 6. $4. 6. iy the 
nouriſhment of plants, P. 270. We do not mean by earth, ä 
hen we ſpeak of it as the food and nouriſhment of plants, | 

4 that ſimple elementary ſubſtance which the chymiſts mean 
4 by the ſame word, underſtanding by it earth diveſted c 
& all other principles: on the Contrary, we can extract al 
4 thoſe principles from plants; and we mean no other by 

s earth on this' occafion, than ſuch e compoſes 2 fine ſoil, 
4 ſuch as is found on the ſurface of and is called mould.” 


TE. See likewiſe Da Hamel de la culture des terres, tom. 1. chap. 


3. Tu terre dont Nous Perles, neſt point une terre "ſimple, 
Llementaite, au un caput mortuum: car on peut retirer des 
lantes mortes tous les principes qu on vient expoſers - 
Tot muſt be excepted : When arguing that earth is the . 
food of plants, he ſeparates i it from water, air, and fire, and | 
endeavours to ſhew that theſe things are for no other aſe, but 
to conyey the earth into their t6ots, and preſerve. the motion of 
| their fap: and, when treating of village and manures, alerts, 
that all that is neceſſary. to promote vegetation, | is to pulverizo : 
the ſoil ; which is carrying this error, if it is an error, into ita 
- moſt dangerous conſequences. But e may obſerve, that, 
when treating of the paſture of plants, he ſays, 1 that the par- 
ticles of earth, which go to the ſood of plants, are ſmaller 5 
than many of the particles mixed with the cleareſt water, pro- 


5 bably as ſmall as thoſe vpop which. the colour. of bodies der 


| Soporte and are divided by the aer lb mm i into . ones, 


and fall 2a in rain and dew to.repleniſh the vegetable paſture. 
And thus he. wakes - the particles of earth, which are the food: 

of plants, different from ordinary earth ;-or rather. turns. it. in Eo 
| « futile lid, prriaking of ie virres of the atmoſphere, .. 


ch III. Of the Ed of Plants, A 7 
the particulars mentioned is the food of plants, we 
are not at liberty to affix to their terms a meaning 
of our own, tho it may appear the moſt proper; 
but are to underſtand them in the ſamè ſenſe with 
thoſe that uſe them. Affixing then to water, air, 
and earth, the fame meaning with thoſe who aſſert 
that they are the food of plants; let us examine 
the different opinions mentioned, and gs 
| what is advanced in ſupport of each of them. 
Tuosn who contend that earth is the food of 
plants, obſerve, that all plants grow in the earth, 
and are nouriſhed dy it; and that even thoſe plants 
which we ſee growing in water, and ſeem to be 
Mares + it, have their roots fixed in the earth. 

-- Tzosz that contend for water, obſerve, that 
this are no plants that can live without water; that 
there are many that grow in it, and are nouriſned 
by it without any earth; and that chere are ſome 
that ſeem to have no need of the: earth upon which 
they ſtand, hut to. ſupport, them, as is the caſe 
with many of the ſea-plants, which grow upon the 
hardeſt. rocks. To theſe, obſeryations, then add 


an experiment made by Helmont gr”: 

_ which, increaſed 50 nh 8 

Water only .. 
© Tross. that cc Ph air, Be" Ss ar Wan 


__—_ ede = uy eee 
8 Y : 


0 Tbe rel aa by 1 was this: He plan : 
a willow, of weight 5 Ib. in a pot filled with dry earth, and _ 
covered with a perforated tin- cover. This earth he watered 
with rain- water. In five years, the willow way —_— to 
169 lb. — | 
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years ſuſpended in the air, and put forth roots in 
moiſt weather: and from "this alledge, that they 


would grow in this fituatiqn, provided the air was 


at all times ſufficiently moiſt f. To this they add 
2 variety of experiments, tending to ſhew that the 
earth is rendered fertile by the air. We ſhall | 
only mention a fact which may have come mum 
the obſervation of all perſons, .*Tis a 
cuſtom, in many places, to manage outficld-land 
in this manner. Three or four: crops are taken 
off, and then the land is allowed to reſt for fix or 
ſeven years: The firſt crop is always the beſt, and 
the laſt crop the worſt : a certain evidence that the 
land became more fertile by being allowed to reſt :: 
and from whence can it be ſuppoſed that it re- 
ceived its fertility, but from the air? In this caſe, 
it is yan” tõ mention pulverizing; for the land, 
when leaſt pulverized, carries the beſt crop; 50 ; 
when' moſt pulverized, carries the worſt, 
| Tross that contend for oil, obſerve, that in 
proportion to the oil contained i in any foil, the foil | 
is rich and fruitful; in proportion to the oil con- 
tained i in any manure, the ſoil upon which it is laid 
is enriched; and, in proportion to the oil, or ſpi- 
rit, which any plant contains, it robs the foil, oy | 
which it is nouriſhed,” of its vegetable food. 
Tuosx that contend for ſalts, obſerve, Guns alt 
itſelf” is a manure; and that every other manure 
contains ſalt, or has a power to e it, by its 
Pe with wag 15 1 
; i Tus, 
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Thus, we ſee that there are obſervations and 


| een ts to ſupport each of theſe opinions; 


and, when we conſider theſe obſervations, we can- 
not but allow that ſome of the things mentioned 


actually contain the vegetable food, and that the 


others are neceſſary ingredients i in it. When we 
conſider that plants are actually nouriſhed by earth; 
that they are alſo nouriſhed by water; and that the 
earth is rendered fertile by the air; we cannot but 


allow, that each of theſe, in ſome ſenſe, may be 


called the food of plants; and that all of them 
contain this food. And when we conſider, that 
earth is rendered fertile by being mixed with oil 
and ſalt, and rendered poor and barren, when theſe 
are extracted; we muſt alſo, allow, that theſe, 
things, in fome- ſenſe, 1 may. likewiſe be called the 


food of plants; or, at leaſt, are neceſſary ingredi- 


ents in it, Had theſe gentlemen contented them- 
ſelves with expreſſing their opinions in this man- 


ner, we ſhould not have differed from them; 
but they proceed further, and aſſert that the par- 


ticular things for which they contend, not: only 
- nouriſh plants, but are the only things that nouriſſi 
them, excluſive of all others. Thus, thoſe that 


contend for earth, will not allow that either water 
or air are any parts of the food of plants; but only 


neceſſary agents in promoting vegetation, while the 
earth contained in them is the only noutiſhment. 


In the fame manner do thoſe expreſs themſelves, 
_ that contend for the other particulars mentioned. 
And this is the error which all of them have fallen 
2 is, py. 4nd \ 
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experiments, ſerve only to ſhow, that the particu- * 
lars, for which they contend, contain the. food of 
Plants, or are neceſſary ingredients in it; they in- 
"= that it alſo follows from them, that theſe par- 
ticulars are the only | food of plants; or are the food 
of plants i in a ſenſe peculiar to themſelves. This 
error, it may be obſerved, is a moſt dangerous one: 
for if, in practice, we confine our attention to one 
of theſe as the vegetable food, without having a 

regard to any other, we will retard rather than 
promote vegetation; at leaſt, vegetation will not 
be fo effectually promoted, as when our attention 
is extended to all the things which 8 
| teaches us are proper for this purpoſe *. / wn 

Ha vine thus ſhown, that neither earth, nor 

water, nor air, nor oil, nor ſalt, can properly be 
called the food of Hints, tho' ſome of them ſeem ' 
to contain this food, and the others to be neceſſary — 
ingredients in it; let us now inquire, if a compound 
_ of all theſe ingredients better deſerves this name. 
And now let it he remembered, that when it was 
allowed that earth, and water, and air, contain ve- 
getable food; by them we meant the things to 
which theſe names are commonly given, and not 
the ſimple things to which theſe names are given 
* the chymiſts. As they are all compound ſub- 

ances, we are n led ro TING that the Webs ar 
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mentioned. as. an inſtance. of this, The perſans, who, have 
praiſed the horſe-hoeing huſbandry, haviog applied all their 
attention to tillage, and paid no regard to manures, have not fo 

effectually improved the practice of agriculture as might have © 


ee of — had wr et atttftion to both. 
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table food is itſelf a compound ſubſtance or, if ; a 
ſimple, is an ingredient in every one of the com- 


pound ſubſtances, found from experience to con- 


tain this vegetable food. Thoſe things, to which 
the names of earth, water, and air, are commonly 
given, have been examined by chymiſts: it is found 
that all of them are compounded of the ſame in- 


| gredients, and that their different appearances ari iſe 
from different proportions of theſe ingredients. 


In each of them is ſound a ſolid heavy body, which 
prevails moſt in earth; a denſe fluid, which prevails. 
moſt in water; and a ſubtile and elaſtic fluid, which 


| prevails moſt in air: or, in other words, cant; is al- 


ways mixed, with a quantity of air and water; air 


witha quantity of water and earth; and water with” 


a quantity of earth and air: and, beſides theſe, 


there is found 1 in gary one of them, a ALE of, 
oil and ſalt. 8 


"Taz enable food then muſt Los be one of 
theſe ingredients, « or a compound of ſome, or all of 
them. It is obvious, that there | is not one of them 


chat can be called the yegetable food, excluſive of 


the others. For every one of them 1 5 not only | ne- 
ceſſary to promote vegetation, b but alſo contributes 


to the increaſe of the plant. It is certain, that 
none of them can he wanted. Let the oil be *. | 


trated from any foil,” and experience teaches us, 


that it becomes quite barren, and incapable of . 
nouriſting plants: let the ſalt he extracted, and 


the oil will neither diſſolve, nor mix with water: 4 
let the water be extracted, and plants cannot re- 


ceive any thing into their roots: let the air be d 
| OR and the motion. of the Juices is im- 5 
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el Bog 0 , and plants can receive no more 

food: let the th be extracted, and plants cannot 
extend themſelves, r nor their parts have ſufficient co- 

| heſion to form them into any ſhape. . As all theſe 
- © things, then, are neceſſary to promote vegetation, 
£7 und plainly tend to the increaſe. of 1 the plant; it is 
natüral to conclude, that they are al neceſlary in 
gredients | in the vegetable food. 

Bur as this is a matter of importance, it is ne- 
celſaty to examine it farther; and to inquire, if 
there are any other Ae R tend to cone, 
firm this opinion... ..... 

"Cavmrsrs : aflur ure us, that plants contain all fs. 
ingredients mentioned, and na. other.. Now, if a 
perſon diveſts himſelf of prejudice, and attachment . 
to any particular opinion, it would naturally occur, 
one would think, that the food of plants is com- 


. pounded of the ſame things, of which plants them 


ſelves are compounded. For: i it is not poſſible to 
conceive how any thing Can. be formed in the 
plant, unleſs ſomething of the uns kind 1 in che 
dompofttion of 1 its food. 
| ExrgrIENCE teaches us that 1 1 
1 mixed with any foil, render i it more fertile. It is 
. natural to infer from this, that vegetables ay are food . 
to. vegetables, as anjmals are food to animals; TO 
dender them proper. Hood, it js indeed neceſſary 
; that they be diſſolved, their parts {< epara 117 
| thereby fitted for entering the ſmall pores of cops. 5 


But this is effectualſy done by corruption. If vege- | 


tables then are proper, focd to vegetables, it follows, 
that pig mg hy wy foo are comr | * of _ 


. * 
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Chap. Ul. | at the Food of Plants, Ons © 
Al.. the things which from experience are known 
to render land more fertile, when examined, are 
ſound to contain in themſelves one or more of the 
ingredients mentioned, or to have a power of a at- 
tracting them from the air. e ö 
_ AniMALs, we find, are nouriſned bg! a wink. 
of different things; ſome by different kinds of - 
other animals, and others by different kinds of ve- 
, getables. Suppoſe it is inquired, what is the ani- 
mal food? It would appear abſurd at firſt ech, 
fſhould one perſon inſiſt, that fleſh is the animal 
fkcsodz a ſecond, in oppoſition to him, that it is fiſh}; 
: Aa third, in oppoſition to both, that it is milk; and 
a fourth, in oppoſition to all three, that it is vege - 
tables. We know that all theſe are animal food, 
but none of them excluſive of the others. When 
it is inquired, what is the vegetable food? it is 
equally abſurd for one to inſiſt that it is earth; 
another, in oppoſition to him, that it is air; and a 
third, in oppoſition to both, that it is water. Al 5 
_ theſe contain vegetable food; but none of them 4 1 
exeluſive of the other two. Al the things which . WO 
| from experience are known to be animal food, e 
| have: been examined; and it is found, that they... 
are different compoſitions of air, water, earth, ail, 7 
and ſalt; and no perſon is in the jeaſt doubt, that „ 
theſe things modified in a certain manner, are the 
animal food, So when the things which from er- 4 
perienee are known 0: be nouriſhment to vege- 
tables, are found to contain the ſame dr ee Al 
| we have as little reaſon to doubt that: theſe ſame 
ingredients, modified. i in a certain. * are als... 
the W | 3 
Was Moran Ja 
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Nornixd more, then, ſeems neceſſary to deter- 
mine that the food of plants conſiſts of air, water, 
_ earth, oil, and ſalt. To theſe Dr. Home adds 
fixed fire; but this is certainly comprehended in 
dil. For * is nothing but irxed 10 or a com- a 
=_ pound of fired fire and water. . wee: 
II a matter of this kind, in which many: cs: 
=< men have been miſtaken, it would be the height 
of ſelf-conceix to pretend to certainty. | However, 
let it be obſerved, that tho this opinion may be er- 
= roneous, yet it is not ſo dangerous, when reduced 
= - to practice, as the other opinions are, which make 
= _ only oneof the ingredients of this compoſition the 
= vegetable food. If, in practice, we ſuppoſe, that 
dne of theſe only is the vegetable food, and in this 
ate deceived, the conſequence muſt be fatal, as Wwe 
| proceed upon a wrong principle *:: but if, in prac- 
vets we * oſe that * e food is com- 
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. 


, ers b in e may however n St upon the 
ſuppoſition that oil and ſalt are the vegetable food. For theſe 
chings we ſtand in greater need of, and they are more in our 
power, than the other ingredients. Earth and air are found 
_ almoſt every where, and water is ſupplied | from the heavens. _ 
Nature has made a very proper diftribution of them. In ſome 
places indeed, and on ſome: occaſions; we find them in; ſmaller -: 
1 | quantities than are neceſſaty: but then we may obſerve, that 
ey ate not at our. command; and we can proyide only a g 
„ ſupply of them. It is not ſo with oil and ſalt: there is 
not an equal diftribution of them: in ſome places they are in 
great plenty; in others are ſcarcely to be found. It . 
bpbpDbſerved likewiſe, that we have them at command; and, witk 
1 ' _ very;little.. trouble, can carry, from one place to eme 8 
| large A quantity as is neceſſary. Experience has led the practi- 
1 cal farmers into the opinion, that theſe things are the food of 
= plants. For we find that my ſet the higheſt value * ck 
_ - RED contain the g reateſt x . of then: Lon So Os 
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. II. of the Ford of Platt, * 
pounded of all the ingredients mentioned, and 
provide as many of them as we can; there can be 
no great miſtake, tho, among theſe, there may. be 
ſome things which cannot properly be called the 
| vegetable food, provided that they. are uſeful in 
promoting vegetation. Experience, as I have al- 
ready obſerved, ſhows-us, that every one of theſe 
ingredients is of uſe, and aſſiſts in promoting * 
tation; and therefore the providing as many 
them as we can, muſt always be an advantage. If 
this then is an error, we may preſume to ſay, it is 
not a dangerous one: if reduced to practice, it 
| will not far miſlead us; and therefore we may 
proceed upon it with che greater boldneſs. 
_ * Pennars it may be thought not improper, to 
take ſome notice. of what Mr. Tull has faid, in 
| ſupport. of his opinion; as he ſeems ſo poſitive, 
and ſo fully convinced that he has confuted others, 
This is the more neceſſary, as his arguments are 
uſed by the authors of the Complete body of buſban- 
dry, and by Du Hamel, | in his freatile - 1 ta culture 
des nM. -- 
Tux arguments ulcd by Mr. Tull are as Ee; | 
| when conſidered, they will not appear 25 concluſive | 
as he imagined they were, © > 
Tn which nouriſhes ind} angrnents « plant, ” "20 
is the true food of it” 5 "2 
No perſon doubts of this: and: Mr. Tull imagin- Y 
. ed the conſequence ſo obvious, that he has not ta- nn 
ken the trouble to infer it; and yet in this lies te 
- miſtake. It is not earth alone that either nous 09 
riſhes or augments a plant. Chymiſts aſſure _ „35 
2 mere ee 1 . e „„ 
„ e eee Even „„ 
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growth of it 
rr water, air, and W eat be taken- 
away, would it not remain 10 be a plant, tho a 
dead A 
r would not. Such a geen, with reſpect 1 
an animal, would appear abſurd at firſt ſight. 
dead animal is an animal, the motion of TE 
Juices or animal ſpirits is Kopped. But deprive it 
of water, air, and fire, and it is no more an animal 
2 a piece of clay of the ſame ſhape is an ani- 
b=— In like manner, deprive a plant of every 
=_ 58 but earth, and it is no more a plant; it wants 
= - thoſe things which diſtinguiſh a Hank from another 
dies ef matter. 
Bur ſuppoſe the earth. — taken ee 
| WE « would then become of the plant rs 
Ir would be no more a plant, but dere would 
remain water,.air, oil, and air. | 
Too much nitre (or other ſalts). c e a 
= « plant, too much water drowns it; too much 
=,  * air dries the roots of it; too much heat or fire 
=_ _ * burns it; but cop muck cacth a plant never can 
have, unleſs it be therein wholly buried. 
- _ In a diſpute about the animal food, it would de 
= _ abſurd to argue in this manner. Too much falt 
* _  exhauſts.the juices of an animal; too much water 


= _ drowns-i it; too much (too denſe) air ſtops the mo» 
= tion of its 1 too much heat burns it; too 
—_ 7. 1 ER | much | 
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much oil turns it ſick: therefore) none of theſe 
things are the food of the animal. It is equally 
abſurd to argue in this manner, with reſpect to a 
N Still it may be urged, a plant never 
can have too much earth.” The reaſon is ob- 
e A plant cannot receive earth, without the 
aſſiſtance of fluids; but it can receive fluids, with- 
out earth: fluids therefore, or any thing eaſily diſ- 
- ſolved in them, may deſtroy. it; but earth cannot. 
Connox earth, with the proper ſhare of the 
#: che elements, will nouriſh, any plant.” ys) 
Tut earth which Mr. Tull uſed in his experi- 
od dene was not ſeparated from its ſalts and oils. 
This cannot be done entirely; but when done, as 
much as poſſible, the earth is found very barren, 
and not able to nouriſh many kinds of plants. 
aer ene find that the ſoil which produces the beſt 
erops, and is reckoned the richeſt, e the 
greateſt proportion of oils and flew. Ty 
Tus authors of the Complete body of: bubendry 
tx OY done no more. than enlarge upon Mr. Tult's 
5 k arguments; unleſs this, be thought an argument, 
We find that all vegetables are finally. reduced 
3 10975 to earth by... corruption; and to what ſhould a W 
thing be reduced by this, but to that | ſubſtance 
ich it originally, conſiſted 8 
* Dus v but alt, ad to, the duft hou. {batt 8 
may be, addreſſed either fo. animals or vegetables. wo 
But ſtill mem to 12550 . A 
b earth, and conſiſt of earth, 


21 


Whether plants and Ny formed o imarter, 8 | 


„and, arg 21 * e i is,. „k 125 kind 


5 A1 4 ae * 255 "6&1 . 5 * tt * 0 e S F 


* 


8 


+ 1 : * by <4 * % . . 
8 . % 2 Fe ES + + # 2, "® $7 * 
„ 9 8 1 : a . 7 7 B >. ee * = * . . * * 42 


' 1 ee eee 8 Ht 


| enge Whether earth only, or noe mixed 
_ with other things? It is no evidence; that it is earth 
= | only of which they are formed, and by which they - 
ZZ nouriſhed, becauſe corruption reduces them to 
= ear tli. For it is certain that their falts and oils be- 
come volatile, and fly off into the air, and their 
: other Juices are exhaled by the heat of the ſun. 
Olrs and falts have been mentioned as parts of 
the vegetable food. The authors of the above 
mentioned Body of buſbandry, take notice of ſome 
fats, which, in their opmion, overturn this ſyſtem 
| __ entirely,” It is proper, an, we leave this ſub- 
= "Je, to conſider theſe facts. They are mentioned 
3 a them in theſe Words; - We have ſhewn, in our 
5 het * ſecond book, What are e the ſeveral ſubſtances uſed 
0 as. manures; and, from many of | theſe, one 
*. HA de ed 10 ſuppoſe, that the fapy which is 
4 ſo evidently increaſed and enriched by them, 
. 4 conſiſted: of ſalts ar Ar '6ils, and other things, ſuch | 
L as chymiſtry is able to extract from theſe ſeveral 
Doe But then the effects; of many of 
20 the more ſimple e Kinds of theſe mänures, whick 
« are often equal to the” moſt ſcettingly powerful, 
"*ſhow that. this, is not the caſe: and we are the 
© more, confirmed in this, when we Conſider that 
4 hare fands will fapport' many plants, and that 
_- others may be raiſed- in pure water; and 
tat, in either Cale, they h ave the fame qualities 
F 5 15 5 wad Virtues Wich thoſe of the ade kind, 4 
PE n Fat e 1 yn nanures,” - 


„ that fal He rs © fobd of plants. 
5 Fx dan theſe facts are produced. The | 


= . e hich: is 5 5 food of es will EY 
Proper that we inquire, likewiſe, whether « Ir Rot all 
Plants have che ſame ſood? In t i. dee 1 
* > queſtions are.to be _reſolyed, vita... 
© ey Wusrusn the fame. individual thing 15 
or compound, chat nouriſhes one plant, w nouriſh 
1 eyery plant? ne 10 1 e ' 
ey II. Wu zunn nature has given p in 
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effects of ſome manures which contain neither ſalt 
nor oil, are often equal to thoſe other manures that 
contain theſe. Vegetables grow in ſand, and are 
_ nouriſhed. by water. It has already been ſhown, | 


that the nouriſhing of plants by water, is an evi- 


dence that ſalt and oil are parts of their food. 

Their growing in ſand is alſo an evidence of this. 
For in this ſand are found. theſe ſame ingredients: 
The operation of the manures that contain. neither 
5 fak nor oils is benen? the only dane to be con- 
| other tow &, the. 3 s promote vegeta- 
tion very powerfully in ſome ſoils: and it is ac- 
know ledged likewiſe, that they contain in them- 
ſelves neither oils nor ſalts. But, when the, nature 
and operation of manures is treated of, it will be 
_ ſhown, that theſe: manures promote vegetation, not 


only by enlarging the paſture of plants, but alſo by 


_ er. ſalts; attracting and diffolyiog oils; and, 


0 Pe You 1 8 in mug Vegeta 


195 oe 


and 


| 20 Of uses artes 0 Book, 5 
Tust Ree have been generally 5 
together by writers on this ſubghect. But they ale 
doo be conſidered as quite ſeparate and independent. 
Wirz reſpett to che firſt af _ 1 
| there are three — 20 e ee eee eee 
Sort afffrm, that every porter kind * puh 
nas i its own peculiar food, and that tlils n is _ 
| ferent from the food of every other kine. 
"Orazxs affirm, that all plants dre bound „ 
the ſatne food; and that the food that nouriſhes | 
one Ta es 15 to" 25 Kino . eee any 5 
| er ; | as, 3} n N. 1557 : Fas 11 ; 
A Third doth affirrn, that Shine dy 1 c6 
pared to animals. — kinds Gf animals, it is 
certain, ſuch as horſes, cows, wackere are nou- 
fiſhed by the fande bod: other kinds) ſack as dogs 
and fiſhes, are 0 different in their Hätures from 
theſe; that they require different food, 80 it is, 
| fay they, with plants. Some Kinds of them, Tuck * 
as Wheat and Barley, re nouriſhed" by” the ſane 
food; but other kinds, ſuch às Tuſhe 
Werd, are { ſo different in their nariifes from a che, . 
450 tequire different foo. 3 
| Fux firſt opitilon” {ders very improbable. The 
3 ee advanced in pee K. is Ar fem 
. concluſive. In the words of Dr. Woodward, 


s: matter, having its p 
3 5 original parts all of the ſame ſubſtance; 5 
4s) tution, magnitude, fgure, and gravity, PA "a 
* ever: conſtitute bodie 
7 all thoſe reſpects, as vegetables of different kinds 
| * are; ny, even as 10 S Eee of the ſame 


2 inciples or a, | 


A486 4 


bie to imagine, W how one Wikia NO 


es {0 egregiouſly unlike; 8 : 
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8 80 vegetables / --——< That there ſhould be that vaſt. | 

| 4 difference in them, in their ſeveral conſtitutions, . 
makes, properties and effects, and yet all ariſe 
from the dae ſort of; ate, w be very, | 
8 4 ſtrange. 09,9013 „ Sor: 's 
: anſwer to. chi, ee e it is as, 


difficult't0, imagine, hom a ſmall ſpot of carth, 


ſhould contain ſo many. thouſands of different j juices | 
as is neceſfary upon this ſuppoſition; all the differ - 
ent juices neceſſary for the different plants, a and 
all the. different juices neceſſary for the different, 
parts of the ſame plant. This, however, muſt be vo 
true, if the food of one plant is different from the 
food of every other plant. For a quantity of 


earth may be produced, which will bring any ter- 
reſtrial plant to perfection; and therefore muſt can» - | 
tain the juices of all of them, and off all their part. 5 


Bu t is ſtill more difficult to imagine, how the 


root ſhould convey to the plant ſuch a variety of 


different juices. There is ſcarcely; a kind; of tree, 
but may be ingraffed into. any other kind; ſo tha 


the foots of the ſtock convey to the tree all the 


different Juices, Whieh the different grafts 
Mr. Tull aſſures us, that the ſap of the birch will 5 
ASD: ww kind: of. vegetable cypalle, of — - 


muſt take in all the different Juices that the * 
rent aquares ee ee it is certain, that 


Ern — — 
=. ew: of; them in the earth. An e | 50 
1 55 OR hon pat ths matter beyond all diſpute. 
127 2 * 5 OO 'F, * 
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require... 


ed by water; ſo that the xoots of this tres 5 . 


ot vs Err 10 K, | POTS 


a | 2 young lemon, of the ſize of a pea, 
the branch of añ orange-tree. It grew there, 
d, and had all the qualities of che lemon, 
| ur pattaking of any of the qualities of the 
_ - orange. It is Fevident in this! inſtance, that he 
ſtalk of the lemen changed the colour, taſte,” and 
© ſell of the juices of the orange tree. "And; from 
this experiment, we have redſon to conclude, that 
he differ figures, colours and ſmells, which 
we kind in the n plants, e formed in the => 


190k : C1999! Ei SIS 


A ro\ je mers bes of vegetables 
1 not all of the ſame kind, uſtes the following ar- 
nent: ¶ We know that ſome trees contain the 
Lacid of -vitriols for, with their charcoal, we can 
Ag make ſulphur.” We know likewiſe, that ſome 
= plants contain a nitrous (alt; While others one like 
Fo #.ſeacſale W If this proves that the food of plants 
js notall-of the ſame kind, it muſt prove ulſoß chat 
| al the differcht/kinds'of ſalts, "acids, Sc. are ne- 
_ ecffary in her oom poſition of this food. For; if 
—_— the finding different ſalts ini different plants is an 
| evidence that theſe plants habe different food zit 
—- 2 "tar ite lane kind of 3 round 


1 C0 nitro —— alt 

=_ The: 1 bein food; und the plants that cantalm ſea-ſalt 
1 —. bare fes ſilt in their food. Bot is it not more na · 

—_ © "tural tofilppoſe,” that the different ſalts found in the 

. gulifferent plants, are formed by the plamts 

71 ſelves?” May not we ſuppoſe, that plants have 2 

| | power to unite the original ſalt of the eden 


© | with ſome of its oth e e in o cloſe 
| rt | 5 3 5 we) ab 5 biavy: 0 e 1 e 2 Sent 1 8 Bak nan 


* 


8 
4 combining them with different proportions? of 


* 


is 


"he | m. 7 the Toy Plants, 


i berg s experiment. T 4 This expefiment, ſays be, 


3 * ſhows, that the vellels of Plants have à power of 


« changing | the ſalts taken in from the earth, into 


r 


their own particular natuͤtal one; Lr e 
ES water, oil, earth, air, and the particles of ght 
which iſue 1 the ſun . If plants have this 


wack, VM 4s 


* one "kn nd of ſalt being found in one, ind 
another Kind in another, is n evidence thät he 


d of plants is different. 


"We. obſerved, that as there Carl bene whe üſlem | 


vs. +> 


- that every kind of plant has its own peculiar food, 
0 there are others who are of opinion, that all Pants 


baye the ſame food; t | ht t the food which nourithes 
one Plant, will, as to e kind of i, Gotti any 


. 


1 met, ang. nothing leſs bed e notwittiſtaiiling 


all that. Mr. Tull, and others fulce, Wave ſaid in 
tr it. e i tnbtatet bfr all 
: 0 3 IJ 2 N e i e | 


7 1 — © 
N 4 „ 5 58 1 * 
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Homberg aa the | pots, with e earth, 5 gc gs 4 0 


| had Walh 
1 5 Ante and in one fa thoſe witk the walhedrearthy! heyphinted 


: FR led All of of chem, and found; hd i 'tKrent 
ed their natures. T be Grfſes) „cheugh dif- 


Wy ot 2 corhpoilnded'of the'ſitnecingredients> 80 


were A plants of fennel.” Nvhe. of the, plants of S 


150 acid ſalt, though one of the plants had this ſalt in its Had, | 


Both the plants of fennel gave an k echt * 
ne, 


" plan nt. This e Opinion is diredtly' oppoſite poſite to the for · 


; tre z 0 others with 1 out dH he! ET 
5 — La l 1 Kak An one o the pots with tze ſalted 


: in the other two de planted cteſſes. * in 


aki 2 Kith the ffalted earth grew-larger chan thoſe in the | 


a mes; v3 be pak iy in ei, 
operation, and thereby" form other pO The Doe- B 
tor himſelf infers ſomething like this from Hbin- 1 


-7 


wer 1 Era ion. 2 1 
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._ thoſe who aſſert that the food of plants i: 18 F ſimple. 


For if either N or air, or water, is the food o of | 


#7 it follows, that all plants have the ſame food. 
at if the food of Plants. is compounded of ſeveral 
ingredients, then it is probable that the different 
plants require different proportions of theſe i ingre- 
dients. Tho' plants have all the ingredients men- 


tioned i in their compoſition, yet they have them i in 


t. different proportions, . It is obvious to a com- 
mon . chat ſome Neves cohtairi, 2 75 


fee 


Proportion = ol? in its, [gr event requires « a 


lays proportion of oil alſo i in its food; 5 and that 


© that the plant which has a greater proportion of 
falt! in its compolition, : requires a greater prope 


Fos zion of oil is applied to the plant that requires 


falt, or too great a proportion of ſalt to the plant 
mat requires oil; theſe things, am, os; 7 
"will prove v e poiſon inftead of ock 
Bur, ſor the illuſt e this made, Jet us 
= e recourſe to facts ; 
+ > Wi. $38) Ar is certain, that Fan 8 2 2 
©” quantity ok water in their food, as will effectuall7 
oy. ſotne others. Mr. Tull allows, that 1 
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55 c alt, allo i in its food; and that, if too great a pro- | 
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| Thay 11 by th Fond of Pla, - ip 


Some plants require ſuch a quantity of ſalt in 
heir food, as will effectually deſtroy ſome others. 
The ſalt water neceſſary, to all ſea· plants, will 
deſtroy a plant of mint, if only a few of its roots 
are put into it; applying freſii water to the wer 
of ſea-plants, as effectually deſtroys them. 

Basis theſe two opinions, we 5 a 


| third: There are ſomie who affirm, that plants 


may be compared to animals; that ſome of them 
have a great reſemblance to others, and are fed by 


the ingredients of which the vegetable food is com- 


pounded, nearly in the ſame proportions; but that 
ſome' other plants are ſo different from theſe, that 
they require the ingredients of this food in very 
different proportions: The other 


twixt them, and ſeems neareſt the truth. Tris na- 
tural in idelf, W is ee by the following 
bowls KI. 15 U * 


n dame (oi, en 10 0 fame ane 
nouriſnies equally well a great variety of different 


| yp The fame field will produce equally well 


Y good crop of wheat, or à good crop of barley. IF, 
This ſeems to ſhow, that theſe plants are nouriſfied. - 
by the ingredients of the vegetable food, nearly in | 


CAP YN 


ay fame proportions. | | 
_ ' *DirvexeNT plants are adapted to ent & 


The weeds that prevail i in one field, are not to be 
ſeen in another. Allow two fields to lie unplowed; | 


the one lately manured, and rich, the other e- 
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ier two opinions 
are the extfemes; and, from what has been ſaid, 
ſeem improbable : this is opinion is the middle be- 
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1.26 of v 6 K a . Book I. 
each other, they. will produce very Aden plants. 
= One kind of aquatics are nouriſhed by freſh water, 
2nd another kind by ſalt. Theſe things ſeem'to 
: how, that forme. plants are ſo different from others, 
as to require the ingredients a we nen n 
in very different proportions; _ 
Tux other 6 e 
pond has given plants the faculty to * 
r is proper, and reject what is improper? 
Sorte perſons have aſſerted that plants r 
ee Dr. Woodward fays, *: That each fort 
of grain takes forth that peculiar matter that is 
& proper for its om nouriſnment. Firſt, the 
5 « wheat draws off the particles that ſuit the body 
= oak that plant, the rel lying all-quiet and undifturbed 
3 | 7 the while,” Sc. Mr. Bradley ſays, From this 
5 | « way of reaſoning, I ſuppoſe, ſome of the mot 
| & ingenious, huſhandmen have contrived to ſhift 
by their crops, frem year, to year, to egſe the 
* round but I find few * them to carry their 
emen © far, as to follow one erop with ano- 
e ther of ſo different a kind, a5 10 draw quite dif- 
: F f ferent juices th than tbe firſt, or to follow the n | 
T With a third differing + from both.” 
© Is the practice of huſhandry, a ſncceſſion of gif. 
= forent kinds of grain has been found preferable to 
the ſowing of one kind conſtantly on the ſame = 
feld. From, this ſome perſons have been led into 
MF g POIs. that Than have the faculty to chuſe 
cr. e advantages. ring, from u change. of 
heute, enn by e for e 
"i 5 = 


Chap III. Of rhe Food of Plants. 27 
other principles; and there are many undoubted 
3 facts to ſhow that this principle is falſe. 


- Sow land has carried crops of the ſame kind of 
grain for numbers of years, Sometimes it has been 
tried with other grain, and me or no better, 

ſometimes not ſe good. | 
= Evexy ſpecies of vegetable Ns another of its 
food. Weeds growing among corn, leflen the 
crop according to their kinds and number. Mr, 
Bradley ſays, chat thyme, and other mnie T 
planted near an apricot-tree, will deftroy it. 

Bur what puts this matter beyond all diſpute; is 
5 Plants will receive their poiſon as well as 
their food. According to Dr. Home's experiments, 
plants of barley were poiſoned by flowers of brim- 
ſtone, and alſo by falt of ſteel; and, according to 
Mr. Tult's, à plant of mint was poiſoned wy: a 
water. It is remarkable, that the greateſt r 

| of the roots of the mint were in freſh water, and 
po ſew of them par into the ſalt water, that, if they 
| had been cut off, the plant would have ſuftained 
6 very little harm. As the putting theſe few roots 
into the ſalt water deſtroyed the plant, and as its 
leaves, when, dead, taſted ſalt; it is paſt all doubt —_ 
that the plant died, not beoauſe its roots were de- "i 
FN Dr its” | 
Poilon, N 
obſervations, that the food of plants een 
ed of air, water;-carth, oil; and ſalt; that efferent» 
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plants have not the faculty to chuſe ſuch things as 
are proper for their nouriſhment,' and to reject 
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＋ is bs that a Abend of. "ona and 


vegetable food was formed at the firſt „ 
e and that che ſame quantity has continued 5 
ever ſince i in variqus forms and appearances. It is | 


uncertain, whether this food was originally in the 
air, or in the earth. If in the air, a part of it 
would ſoon be communicated to the earth; and if 
in the earth, a part of it would ſoon be applied. to 


the nouriſhment of vegetables, and by them com- 
municated to the air. It does not appear that this 
quantity can either be inereaſed or een, RX 
d\is conveyed! 
220 on WS Wer 56D 7 et FILTER 2613 4 eee 585 


5 obleayes- +: c conſtant og a 
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* It may be dee Gat the contrary o this appears true | 


from experience; that barren lands are every day enriched, 


and rendered more fertile ; and that this is done without ren- 
dering other lands leſs fertile. '” This is not to be denied; and 


yet it does not follow,” that the quantity of vegetable food is 


actually increaſed. Lands are reckoned barren, not becauſe 5 
they 4 not contain vegetable food ; but becauſe they are in , 
Kee @ fituation, as not ts be capable of producing crops. of 

Now, this barrenneſs may ariſe from their being full of, 


u 00 ts, which ropriate. all the vegetable. food in the 
land ee, — too much water, which chills corn, 
and prevents it from being brought to to to perfection; ; or from the 
"a a o__ coherence | in the ſoil, 258 its being apt to 

ſwell 
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| regularly from the earth to the air, and n 
. to the raub. A L conſidertivle "JR of q it is 


five too much brick water. Of the firſt fore is 1 oth A 
full of uſeleſs ſhrubs, ſuch as whins, broom, or brambles” 
the ſecond fort is marſhy land; and of the third is moſs: Phe 
way of i improving theſe, the firſt two at leaſt, is obvious * and 
you! the quantity of vegetable food is not increaſed ; it is only 
more. properly applied to the nouriſhment of the plants "ay 15 

re to cultivate. J 


It may be further alledged, in oppoſition to what has boat 


aſſerted, that manures are taken from the bowels of the earth; 


which, when laid upon land, render it more fertile. But theſe 
manures do not promote yegetation by increaſing the vegetable 
food; but by altering the form of that ſood which the foil 
| already contains, and fitting it for the nouriſhmeat of plants; 
ay by enabling the ſoil to attract it in greater plenty from the 


This power communicated to the ſoil, of attraQting the 


9 food in greater plenty from the air, makes the ori- 
ginal quantity go a greater length in the nouriſhment of plants, 
: by n Tage proportion of i it to the earth; or, which 

is 2 ſame „by making it return more quickly from the 


| | air. For, 0 2 this attractive power in the earth, the | 


vegetable food, which would continue hovering i in the air, tis 
the quantity was conſiderably increaſed, is brought down to 
the earth; and thereby the quantity in the air rendered ſmaller, 


| and i its return to the earth quicker, than otherwiſe it would be. | 


This may poſſibly be one reaſon why a country becomes me 
_ Healthful, When the lands a are abe than _ allo ed to 
lle uncultivated. 33 N 
TY Bxs tors, it is uncertain . the e Gigi RX 
bowels: of the earth are compounded © of. That earth is often . 
turned into metals, at leaſt into ſtone, i is almoſt certain. No 
| perſon that has entirely viewed rocks, will doubt of this. 
In them are found gn fo ſhells, and Tone » an evidence that 
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into kinds of earth, fuck; as. fg or "arts. This makes by 
yu that lime-ſt "I | marles, and 1055 other manures of that” 
"kind, 
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60 Of VEGETATION. Bott 
conſtantly carried from the earth to the ſea by ri- 
vers; and this is reſtored to the earth by fiſh and | 
bes- Weed, or conveyed to the air by exhalations. 
| Bur though we cannot increaſe-the vegetable 
: food i in the general; yet, by proper management, | 
we may increaſe the quantity upon any particular 
ſpot. There are two different ways by Wo as 
food of plants inay be increaſed,  - 95 
Ir may be inereaſed by managing the l! in dach | 
a2 manner, as to enable; it to attract this food in 
"ew plenty from the air. 

Ir may be: increaſed likewiſe by ine eich 
the foi ſuch” bogies as contain thoſe ingredients of | 
5 which the vegetable food is eompounded. 5 
From what was ſaid in the laſt chapter, it ſeems 
. very probable, that the air contains vegetable food; | 
and-that, as ſome perſons aſſert, it is from the air 
that the earth, in a great meaſure, receives its fruit 

fulneſs, it is necellary to inſiſt =o this more fully 
8 in this chapter. 
Ir has been Ade 1 that va klagte 
pry animals are compounded of the fame: lied. 
ents, of which the vegetable food is com ; 
When any of theſe die, all their parts, the earthy. 
ones excepted, fly off into the air. When we ap- 
- proach a body that 1s putrefying, we are made 
 fenſible by the ſmell, that fome kind of matter is 
_ Hing off from it into the air: and we find that 

1 . en and e Firs. ED, 7 5 


is : 1 6 mpoſition ; 3. and therefore, fon, 7 5 2 
nod to the land on which : they are | Mie 8 0 
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Chapin W. O the ud f Plants. 3¹ 
waſted, a little earth only remaining. This earth 
is of the abſorbent kind, and retains ſome ſalts 
and oils; but a very ſmall quantity in proportion 
to what was originally in the plant or animal. 
Nux, it is obſerved, promotes vegetation much 
better than any other kind of watering ; and ſnow 
is found to be a manure. | Both rain-water and 
ſnow, when eee, ace found weonmin GEO : 
Thom 1 tabs: a e ddt ee 450 
Pe oil, and ſalt, and earth. Soot is nothing 
but ſmoke collected. Smoke in great quantities 
aſcends into the air, and carries along ber es 
0 re of which: it is compounded; 
Son land has been in graſs for ae 
Fo ne the graſs continues to be very rich: and 
ſome land has been many years in tillage, perhaps 
ſome hundreds hkewiſe; and, during that period, 
at leaſt for the laſt ſycty or ſeventy years, has not 
received any manure, and yet continues to oa 
good crops. That the crops carried off vegetable 
food, is oertaip; and from hence can it be ſup- 


poſed that the land received a «ſupply, but from the 
air 7 
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N N wats that. ir 0 l ae 
; Fo was paſtyred, and not cut for hay, a very mall quan- 
tity. of yegetable food would be carried: off. But ſtill it muſt 
be allowed, that this: quantity would be carried off annually. 

2 when cattle are fattened, this quantity cannot be ſo ſmall 

cons generally imagine: for it is certain, that what they 
1 in dung beatz no proportion ta what they darry off in 
elk, and convey 10 the air by perſpiration. Ant ſuppoſing - 
the quantity cartied off annually-49 be but ſmall, voi, inn 
courſe of ſome hundreds of years, the land would be quite 
5 | | 8 


* 


. 
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Do Hams obſerves, that it is 2 practice in 
* to make walls of mortar; mixed with ſtraw, 
and that the rubbiſh of theſe walls is a good n. 
nure, the the earth of which they are ft 

a iginally poor. It may be obſerved likewiſe, - 
kactioe in ſome parts of Scotland, to co- 


| ver houſe with divots, and that the-rubbiſh 1 5 


roofs is a tolerable. manure, ho the divots have 
| been taken from a barren muir. To theſe it. may 
be added, that when land has been manured by 
having cattle or ſheep folded upon it, the parts of 
the field where the earth of the feal dykes has been 


J ned Has + 


laid, the expoſed only for.one ſeaſon, is found as 


Well matured'as the other parts that have been 
dunged by the ſheep or cattle. In theſe caſes it 
ED ſeems evident, that ee e ferule by 
= its expoſure o the air. 
Tursx things added to whois was & formeily he 
: Prat that land, by being allowed to reſt for 
_ ſome years,” becomes more fertile, make it plain 
chat the ait is full of vegetable food. It js from 
we eee e e For this vege- 
2 . „„ 135 E table 


F. 5 


5 ae G abs „ 


f this ſupply upon Mr. Tull's principles, we muſt have recourſe 
o the particles of earth carried about 'by. the winds, and' fall- 
ing don in dew, rain and ſnow.— As to the field in til- 
128 lage, it is: certain, that the crops e off the vegetable 
food but it may be alledged, that the land was pulverized, 
and dy every. ploughing a new « itional paſture provided. 
This indeed is true; but we cannot allow that the vegetable 
| food was thereby / ſupplied. - For what” reaſon can 5 
that a contiguous field, as often ploughed, and equally w 
pulverized, did not cany f ek go —_— N 
Nas 99 e e 
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table food is ficked | in by the earth, as it touches 


its ſurface; and it is carried down by the dew, the 


rain, and the now: and thus: the earth, by this 
5 3 878 ſupply 1 r N food; which 1 it receives 
| from 


Fa J 
wi ; 
*'H 


ö + n is bere ſuppoſed. chat the vegetable food falls 3 


m the air in dew. Some are of opinion, that the de 


which we obſerve in ſmall globes on the leaves of plants, is 
the vapour extracted from theſe plants, and condenſed by the 
cold, before it has been exhaled into the air. If this is true; 


it cannot be aſſerted that the dew. carries down the vegetabis 


food from the air; for theſe globules are commonly exhaled 
by the ſun; and beſides, tho they ſhould fall to the ground; 


they only reſtore what has been immediately taken from the 
parts of the earth on which they fall. It may be true, that 


the vapour exhaled- from plants, and the earth on which they 
grow, is condenſed before it aſcends to the air, and appears in 
globules on their leaves: But it ſeems equally true, that the 
vapour condenſed in the atmoſphere, ſometimes falls down, 
without being much perceived, till collected upon the leaves 
of plants. In a ſevere froſt, when the pores of plants, and 
even the pores of the earth Where they grow, are almoſt en- 
tirely ſhut up, we find that ſomething falls from the atmoſphere 


in che evenings, and lies on the ſurface of the earth. We find 


likewiſe in a ſpring morning, that what was hoar · froſt at ſun⸗ 


riſing, has the appearance of dew a few hours after. Without 
diſputing then with a naturaliſt about what is dew, and what 

is not dew, we may ſafely aſſert that thoſe globules, which we. 
| obſerve on the leaves of plants, are formed by condenſed va- 
pour fallen down from the atmoſphere, and that they partake 


of the nature of rain and ſnow. This condenſed. vapour falls 


upon every thing expoſed to it. The earth fucks it in, and 


therefore it does not appear upon it as it does upog plants: 


however, a careful obſerver, in a night-when there is a great 


dew, will perceive a dampneſs upon every ſurface, Mr. Tull : | 
aſſſerts, that he has ee the dew in che bottom of 2 . . 
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from 5 air, is hn gg to nourilh a confine f fue : 


bog 


* «ri is in e of abate the bs food PA 
4 air, that the difference betwixt poor and rich ſoils. chiefly - 
conſiſts. For if all ſoils had an equal power of attraction, 


Whatever they niay have been formerly, they would now be 


alk of one kind; at leaſt all thoſe: managed in the ſame man 


ner. I all of them annually receivs an E quantity of ve- 

| getable food, and the ſoils: originally rich, huwe carried gveater 
cCerops chan the foils: Griginally pobrz it is certain, that, ue 
cecbrſe of years, there would be nd difference betwixt them; 


the rich ſoils would be reduced: to the ſaute; ſituation with the 


poor foils. To illuſtrate this, Two: gentlemen; and B. 

| have: each: an anhuity of L. 1000. Belides' this, N has a 
ſtock of L. goa, and B a ſtock 6& E. zh Each, after 

_ _ adding dis annunl income to his ſtbck; ſpends the half every 

Feat, Thus, the income of A, whichiis L. 1000, added to 


his ſtock, wich is I. gecb makes L. 10, Go; the Half is 


&: do, whichi he ſpends the: fig year. Hie has now: only a 
ſtock af L::5000,, tu which add his annual income, L. 1000 
makes £60003. the Half ib L. zoo, which le . fpendg the 
ſesond year Phe income ef Bj. which is . 1000, added 
te his oaks which is E. zo, makes L. 40003 the half is 
IL. 2000, which: he ſpends the firſtyeat. His ſtock is now 
L. aοον d wich add! his: annual income L. roo0; makes 


= : £.:3006'; the half is L. 1300 which he ſpends the ſecond ydar. 


But though & ſpends more than twice as much as B. the firſt 

5 Poart and 2 dinice as much the ſerond yet, on the 

tenth peab. he does not ſpend L. 4 more, and on the twen · 
titth not 6. Av E144 is only che zg 0th part of 'L-roo, t 
6 onlyithe/45;000th part: Ik cannot be fad, withirefpet d 
the comthen uffaifs of lifs,” that there is any difference in witit = 

itte tino gentlemen ſpend en the twentieth year, or eren en 

the refith. - Thus chen it is evſdent, that upon the ſuppoſition, 


that rich and Poor: ſoils have an equal” power of atrrating = 


tte vegetable food from the air,” they would be recuted in a 
© few. years to the ſame ſituation. For, te M ünd BA their-an- | 
Te ee is the ow ; like them — wo annually, by 
| Cn 


Fd 
#7 
n 


cen . Of the Nd Pls... 


Tux earth by culture may be enabled to receive | 


this food in greater plenty... ; 8 land i is frequently 
_ Ricred and turned over, the vegetable food in the 


air will have ealier acceſs, and will be attracded E 


Om 


by the earth in greater plenty. When land j is al- 


loved to lie long without being ſtirred and turned 
over, plants grew upon. it; theſe carry off Part of 
| the faqd, ang, by covering the ſurface, prevent, in 


beome meaſſue, the earth from artracting, it an 
ie air. Bur when land is frequently e wg 


turned over, the plants that grow upon it, being 


torn up and covered, ace theccby 4 id fe. 


_ ore the faod they have taken, and the ſurface 


being always kept open, the vegetable e . 


air finds eaſy acceſs. Beides, 4 ſurfac 


 keps.cough and uneven, a greater quantity of the 


. fail is thereby | expoſed to the influence of the: air 

and ſoe parts heing raiſed 1above_grthers,.. ate 

Fitted far, MAAS the vegetable f od, as it 

Axiren along by the winds. To this. it hi Na 
rding to the. gust 


added, that earth, accord ry. of ye- 
Kwik 1 eee boys 24 * 


br 1 crops they carry, a cer win proportion of their nog, we 
| have called it a half, but the eonſequente muſt 'beithe fathe if 

| it is-ahird or/fowrth ; apll therefore, like chew; after N cont 
of aig Will ſpend e ually, 5 Farry ggual grp. | But every 


on knows, that it is not ſo; that that there ntigyes à real 
E betwixt "ſoils under the fame management ; ; Tome 


_ Tence. be ſuppaſed 40 conſiſt, | but i in different wers 
bY 5 "this, it is al ſerved, that A 26M 


ls is more abforbent than err Chon 10 bh Fay et. 


So 42 x 


r crops than others,” have done ſo Tor ininny” yaars 
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5 attraction; and therefore, every time that the 
ſüurface is changed, earth, with a ſtronger power of 
| attradtion, is preſen ted to the air, and thereby a 
2 greater quantity of vegetable food received, than | 

of the fame ſurface had rernained. 
- LanÞ is enabled to receive this food from this 
| air in greater plenty, not only by ſtirring and turn- 
TONE ing it over, but alſo by 4 mixing with it ſuch bodies 
a8 have a power of attracting this food. There 
are 4 variety of bodies found from experience to 
have this' power, Among others are lime, chalk, 
and marles. Theſe, tho! they do not contain any 
5 vegetable food in themſelves, yet communicate. 
this food to land, by the . which” 1 have 
of attracting it from the air. 
TAT earth is enabled to receive che el 5 
food from the air in greater: plenty, by both theſe 
methods, bath by frequently ſtirring and turning it 
over, and alſo by mixing with it certain manures 
is confirmed by « obſervation and experience.” A 
lowing land is a cuſtom that now prevails in _— I 
places; and even that kind of land that is moſt 0 
free and open in its e is found to be render- . _ 
ed more fertile by it. 0 5 5 
i i6:ikewiſe-a:oaftors in Many . to ouſt 
lime for a _—_— and it is found that the land is 
enriched. by it. As it contains no vegetable food 
im itſelß, at "Ny no falts and oils, which are the 
5 ingredients principally. wanted; it is obvious, that 
it muſt inereaſe this food, by communicating . 
the earth a ſtronger power of attraction. : 
5 Ir was Jikewile, obſerved, that the e Foo 
food. nr ing n the earth, ==: 15 
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rendered more fertile DL TS 


Chap. TV. Of its Ne Pl * 


bodies as contain the things of which this food i is 
compounded. There are a variety of bodies that 
contain theſe things. Among others, all kinds of 
dung, vegetables, and animals. Theſe things 


| | being mixed with the earth, and conſumed, all 


their j Juices are abſorbed by it, inſtead of flying . 


into the air. This the experience” of all times 


and all places confirms. Theſe bodies arè univer- 
ſally uſed as manures, and all kinds of fink * 


Wr before obſerved, that the vege able food 8 
obſerves a conſtant rotation, and is regularly con- 
veyed from the air to the earth, and from the earth 


. 5 to the air. Phis is the method appointed by the 
Author of nature, for the preſervation of vegetable 
life, and for providing a conſtant ſupply of vege- ; 


table food, to nouriſh the plants that are continu- 
ally growing upon the earth. This method is ne- 
cellary to make a juſt diſtribution of this food 
over all parts of the earth. For if the vegetable 
food, contained in plants and animals, was not 


| ec to the air, before it returned to the earth, 


it is obvious, that ſorne parts of the earth would 
ſoon be overſtocked with it, and others entirely de- 
prived of it! This method ſeems likewiſe neceſ- 
{ary to refine this food from the diſagrecable — 
_ and taſte Wich it receives from putrefaction. 
Fun eommunicating vegetable food to the earth, 
op mixing with it ſuch bodies as contain this food, | 
is different from the general method eſtablühed * 
2 nature; and therefore it is not to be nc, 5 


chat the-food communicated/in this way can be ſo 


* fit for * lants, as when 


J ** £ k 
* * 4 
— — 5 * . ; N ? 
” L * - 


R 


When nouriſped by it, have a little of the dilagree- 
able fell and taſte of putrefaction. It is on this 
.  agcount; chiefly chat dung is baniſhed from the 
. - garderm of ſuch as arg of delicate and refined p-. 
Ales But, for the ſame reaſon, to. baniſh dung 
ao m our thelds would be u real diſadyantage. 
Alltho' it may be proper to uſe as little dung as poſ- 


| 85 5 of Vs 6.74 bon. - Book 1 N 
is; firſt coureyed te.the air, and there refined, before 

it retunms zo the earth. We know-from experience, | 

tdthat it is not lo perfett, and that ſome vegetables, 


_  fibly, in-ake. culture of thoſe, plants, the roots and 


67 $9 Jeaves:of which we make ale of; a the. v: ont 
flood in them, eſpecially in the kaatz, cannot. be 


cler, gefined; Jet there is not the ſame. rea- | 
An to ches the ule of dung in the culture of thoſe 


13 A 9 the. v 


- in paſſing through {o many canals, 


Wu ER — before it reaghes them. Beſicdes, 


mil 


dhe advantages: aifing-fram the greatnęſs of the 
[+ eee vn nr hots I a 


1 le my he.alledged; thats dung 600 She dier 
|» bodies which sonsin vegetable. food, inficad of. 
being mined rich the earth, are expaſed.to the gin, | 

| nba 8 eiern 40 1 | 


we —— — 


1—— ——: vg 126i of 
 _ _  »- daſerngd, thitalbo'shis nerhed df conveying the - 
3 eee. 3 5 


| nw. 1 2 


king a juſt diſtribution of it een as 

_ earth; yet it is attended with this'difadvantage, 
that ſore of it is communicated to places where 

ir can be of very Httle ufe. Whereas by com. 

nieaking immediately to the eanty The food-con- 

tecsiineck in dung, and other manawes; it is in a 
power to entich de ee e ge m | 

moſt uſeful. "7 9 
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Wb rotation, there will ales 500 & greater eo | 
e-#ir, and in wearipted vers 


Portion of it in the at 
; tables, than by the preſent practice; and Sn 
ö quently leſs of it actually employed in vegetation. 
Bur, what is worſe, by allowing the vegetable 


food its natural rotation, when carried off by crops, 
it will not ſo quickly, return to the earth. For, by 
UN4C? ting the Ve ge 
table f food to the earth by. dung it, maß well be 0 
ſuppoſec to malte two er throe-rotations,. in the 


the preſent practice of; com 


fitie that it wolle takte one, if frft ebtveyette 


the Airy, befdre it teturuec to the ür. "The t6- 
tation of the vegetable food, made by mixing 


dung wie the earth, is perfommad im one year; at 
Feat in ted. The de 


| —— But if ab: 3 

| Elf be a erap is aewed' to take is natural, 
it is fit or ever years betdre kie pothrigh ie fer. 
formed. It is a long, 
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8 chaled, and perhaps it is a adde 5 
time before they are ſo much condenſed in the air, 
2 to ful down again on the earth. So that if there | 
rotations of the vegetable food performed 
in the way of mixing dung with'the earth, for one 
ormed in the natural way, a double quantity 

of vegetables is actually produced. And therefore 
ve e may juſtly conclude, upon the whole, that the 
gathering dung, and collecting all ſubſtances that 
contain vegetable. food, and mixing them with the 
nth, pF great tene to PO: 7 
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| . K food is koadered re and more Er W | 
: ally produced. To illaſtrate this, let us ſuppoſe, that a quan- 
© " kity of the xroduce of a farm is kept every feaſon a year 
5 longer than is neceſſary ; Which, if conſumed, the dung arifing 
. From ft would produce tlie value of ten pounds. Now, it is 
obvious, that not only the annual rent of theſe ten pounds is 
loſt eyety year, but there is alſo a loſs equal to what the dung 
5 ariſing from the conſumption of theſe ten pounds value pro- 
duuces, till i it is wholly conſumed. Nothing is more obvious, 
than that if, in any ſeaſon, an extraordinary quantity of dung 
is uſed, an extraordinary crop will be produced z that this en- 
taordinaty crop conſumed will produce dung in proportion, 
anal that this dung will again produce a crop in proportion - 
aud thus the effects of the firſt dung will continue for manyx 
: years gradually. decreaſing. "The caſe is the fame, if, inſtead . 
| of 1 the Produce of the carth 2 2 . it is immedi- 
| | | conſumed. | £3125 boat MARE nes Lent 5 7 i ED 
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50 H A P. FT 
Of the paſture if Plants. 


frm was « cliſerved; in RR II. that 5 is. 
1 promoted, not only by increaſing the food of 
plants, but-alſo'by opening the earth, and thereby 
allowing: plants more cafily to extend their roots in 
ſearch of their food. 2 
ns place where plants Sede is 40 05 en pa- 5 
ſture. It is not abſolutely certain whether the 
earth is their only paſture. 'It is not impoſſible bit 
they may receive ſome part of their food immedi- - 
ately from the air. It is certain, that there is 
ſcarcely a plant that has not ſome parts expoſed 
Immediately te the air, from which, if covered 
With earth, it will put forth roots. It i is not very 
improbable then, that theſe parts may attract the 
vegetable food from the air, as the roots do fromm 
the earth. To confirm this, it is obſerved, that 
PlwGẽnts, when beginning to drop their leaves, and 
to ſhow other ſigns of decay, are recovered by 8 
rain, ſooner than the water can be ſuppoſed to | 
reach their roots; and ſometimes by mam Wea- 5 
ther, when there is no ſenſible rain. 
Bor tho' it may be allowed, that plans receive 
ſome ſmall part of their food immediately from 
the air, yet it is not to be denied, that they receive 
the greateſt part of it from the earth. Plants feed 
in this manner: they ſpread their roots in the ., © 
earth. Theſe roots are ſo many mouths, which re- 
ceive the younnble food; they ae and cke in 
6 the 


95 


the juices and final ee of matter that touch 
them. The ſtronger the plant is, it puts forth 


if 4 number of roots, and extends them to 


the greater diſtance; The greater number of 
roots any plant has, and the farther it extends 


, them, the greater quiantity of food it receives. 


Tus roots of plants are tender; they cantot | 
Pierce any thing that isvery hard. There muſt be 
cavities, and theſe cavities large enough to allow. 
them to extend themſelves, If there are any 
Dieces of the earth, where plants grou, ſo very 
hard that the roots cannot enter, the plants re- 


ceive no food from them. If the cavities are lar- 


ger than the roots, tlie plants can receive no food, 
but from the ſides of the cavities that are touched 
them From theſe things it appears, that land 
may have plenty of vegetable food, and yet a 
ſmall paſture. The particles of the foil may ad- 
here ſo cloſely together, as to make it pete 


5 for the roots of plants to ſeparate them; or the ſoil 


may be of a ſpungy nature, and its pores much 
larger han the roots that receive the vegetable 
food. It appears alſo, that the ſoil that has the 
| largeſt paſture, is the one that has the greateſt 


number of (cavities, and theſe cavities of ſuch a 


largeneſs as is beſt adapted to the been of thoſe” 
roots that receive the vegetable food. 
Tux ſuperficies by which the cavities are bound- 


ea, is What Mr. Tull calls the paſture of plants; 


becauſe the plants puſh their roots into theſe ca- 

vities; and feed; as he fays, upon the fmalb par- 

_ ticles "of earth which adhe re to their ſuperficies 5 

ts tiperficies of the canities which: are in any 
£ OE | 1 8 „ OS. 
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Chap. VI. of the Paſture f Pikes. 43 
ſoil, when allowed to reſt; he calls the natural pa- 


ſture; and the ſuperficies of the cavities made by 
b en he wann the nm e 8 


1 tt 4 * VI. det 
= of the methods of enlarging the Pur of plans, 


8 the Di of 'plants may be inlet by 
11 art, ſo likewiſe by art, their paſture may be 
| enn This is done by ftirring and turning 
over the ſoil in which they feed. If the ſoil is ſo 
hard, and the Rom ſmall, / that the Tools of 
Plants cannot enter them | 
it over enlarges theſe Neude Bid? inc rea a 
number; and thereby-renders the foil more fi 
and open. For every time that the foil is nd” - 
| hew pores are optned, and mie of the old es 
enlatged. If, in any foil there are pores that 
have no bende tden with the reſt, che ring 5 
and turning over the ſoil opens t this communication. 
Fot every tine that the foil is ſtirred, ſorie"of. the | 
| Partitons bety Wiest the fores' are broke, and the 1 
£ roots of plant have thereby acceſs to the incloſed 1 
pores, anid the vegetable food contaitied in them 9 
Os the'6thet hand, if the oil is (6ft and fpangy, oi 
$ Mak, if the pofes and vacuities are too lage, the | 
ſtirring and turning over the ſoil breaks tHe vatui- 
ties, makes them ſmaller, and thereby renters the 
_ foil more firm and ſolid. For every time that the 
dil is ſtirred, the vacuities are cut, ſome partieles | 
of each ee into them, and Wp. in the 
es . 1 2 place 


ths 
\ 
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phlbace of one large n ſeveral dealer ones 
E __{/Braons, by 8 ſtir nad] 5 3 : 
+ over, the ſoil is better expoſed to the influence of 
daes air, which has a natura tendency to diſſolve 
and ſeparate its particles. The natural gravity and 
Re attraction of the particles of the ſoil, act directly 
contrary to the air. The one makes theſe particles 
oontinually to adhere to each other, and preſſes 
them together, till the ſoil becomes as folid as its 
nature will allow, or till it is reduced to its natural 
paſture; and the other ſeparates theſe particles, 
- Landl by degrees, reduces them to atoms... When 
land. is allowed to lie ,untouched, the natural gra- 
vity and attraction of the ſoil, by degrees, prevail, 
and render. the ſoil. firmer; and the air, by degrees 
likewiſe, is prevented from acting. But, when the 
land i it frequently. ſtirred and turned over, the air 
_ has liberty to penetrate, the ſoil, and acts upon a 
larger quantity of it in the ſeparati tion of its par- 
25 ticles. l certain, that a piece of the hardeſt 
oil, When expoſed for ſoms time to the air, falls | 
down into a powder... In like manner, when land 
_— turned ug in hard pieces and the. ſurface. left 
rough and uneven, the air is allowed to have i its 
full influence upon it. But, if left long untouched, 
the ſurface, by degrees, becomes ſmooth, the air 
Is excluded, and 4 5 e r ity Lig the. ſoil 
5 e . fs RET f i 52 f 


1 ok t ie eee der the es hi foi i to the 
5 ee of the air is the principal advantage of ploughing : | 
| 0 For- ſays Its 6 0 l an e meaning the 

1 : 1 . 
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"Chap: VI. Of the Paſture of Plants. 43 
Tur the paſture of plants is enlarged, both in | 
hard and ſoft land, by ſtirring and turning it over, 
is confirmed by experience. It is found, that ſtiff 
 clay-land, by being frequently ploughed, becomes 
more ſoft and free; and that ſoft marſhy land, by 
being frequently ploughed, becomes more firm 
and ſolid; and that plants more eaſily find their 
food in both theſe kinds of ſoils, when thus re- iu 
duced, than when in their natural ſituation, — 
| — Tas: paſture of plants is alſo enlarged by tlie 
application of dung and other manures. For theſe _ 
being mixed with the foil, raiſe a fermentation, by 
' which the particles of earth being ſeparated from 
| each other, the paſture is thereby enlarged. If 
- "the foibia hard 1 the OI — of its par- 


ticles 8 


1 N te «wt "BY very — 9 to prepare the on to enter | 
« the capillary veſſels of plants.” From this way of expreſ- 
ſing himſelf, one would imagine that the Doctor is of Mr. 

Tull's opinion, that earth is the food of plants. When plough- | 

ing is mentioned as a proper. method to enlarge the paſture of 

Ti plants, it is not ſuppoſed that the plough, by its mechanical 

operation, ſeparates the particles which are the food of plants, . 
from the other particles of the ſoil, and prepares them for en- 
tering their roots: but only that it opens the ſoil; and allows 
the roots of plants to extend themſelves into all parts of it in 
ſearch of their food. It muſt be owned indeed, that the me- 
chanical action of the plough is a very improper operation, to 
prepare the earth to enter the roots of plants. It is probable, 
that even pounding earth in a mortar would be of little ue, if . 
true that the particles of earth, before they entet theſe ots, 
are made ſo ſmall as not to be diſcerned in water. But then 
this action of the plough i is very proper for opening the ſoil, . 
an allowing the roots of plants to extend themſelves: So that 
tough the plough, by its mechanical operation, does not ſe- 
parate the particles that are the food of plants, yet it allows 
1 op” roots to extend themſelves i in ſearch of their food. He _—— 
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; tigles; by ali opens 3 * ren- 
ders it more free and open: and, if the ail is foft 
and ſpungy, the fermentation ranges its particles 
Ain a more regula; al Ang rely renilers * 
more firn and ſolid. | 
A „Tü, ſappoley, that die artificial W 
| may he increaſed in inſiniium © And. this artifi- 
dial paſture may be increaſed in proportion. to 
4 the diviſion of the parts of earth, whereof it is 
< the fuperficies; which: diviſton may be mathe- 
« matically. infinite: For an atom is nothing. 
2 Neither is there a moxe plain itnpoſſibility in na- 
* ture, then to reduce; mater 40 tething/ by: divi- | 
4 „ fon-of its parts. eilt vu, | 
A cube of earth has e of capetficies, 
5 4 « Divide this cube, c. and fo i is the ſoil diviſible, - 
and this paſture inereaſible ad infiuitum.” | Tull's 
"ſs. Chap. 5 5 Tilage may extend the earth's 
57 internal ſuperficies, in proportion to the divition 
DE of its parts; ard as diviſion is infinite, wen 
_—_ -thin:ſaperficies he“ "Chap; 5. Of Tillayi 
w Furs attachment to his FER chern, has | 
4 4 "catr > far in this. To aſſert that an atom 
is nothing, is perhaps aſſerting too much. It is 
pPrdbahle, that there are à certain number of ori- 
; ginal ſubſtances, and that theſe different Tubſtances 
are compoußded of particles which no 8 = 
Cen leſlen, till their natures are changed. 


__ Rrongeſt fire cannot alter the form of the —— 


of metals, ſo as to leſſen their pores, rieither has 


Atte beapielt weight the ſmalleſt infllcnce; and 


- > Wo that chere are pores in theſe metals, i. is n 
= tor: one is 8 r was envther.” 1 t 
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Chap. U. | Of the Rabens ef Ban. 5 8 
not reaſonable to infer. from this, that theſe metals 
are compounded: of particles, the form; and: mag- 
nitude of which cannot be changed? Wich equal 
reaſon we may infer the ſame thing of earth, chat 


it is compounided of particles which cannot beals. | 


tered, which may be ſeparated; wien they 2 


85 to each other; hut cannot be divided. 


Bor ſyppoſe an atom is nothing, yet n e- 
very ſoil is compounded of particles, many of which, 
tha capable of diviſion, will never be divided by 
the mechanical action of the plaugh. It is obvi- 
ops, that every. il is compaunded of different 
| ſabſtances, different from. each other, and c. 
pounded of different particles. Altho ſome. of 
| thele ſubſtances may be divided into very minute 
| particles, yet perhaps others of them will not al- 

low this. It is certain, that ſome of them are of 

ſuch a nature, and have their particles ſo firmly 
adhering together, that they never can be ſepa- 
rated by tillage. Small pieces of | Rane, ſand, 
metals, all vitriſied ſubſtances, the plough can 
have no influence upon; 81 yet almoſt every ſoil _ 
has ſome of theſe in its compcſition: So that earth, 
employed in vegetation, with reſpect tg an di- 
viſion chat can be made by the mechanical opera - 
tion of the plough, may be Wnt to be cmpounded 
of atoms; and may be pulveriaed in ſuch a manner, 
that the plough can make no mem pores, 
more thaa'it can make in the portes of mater. Be. 
ſote earth is thoroughly pulverized, it is certain, 
that every time that it is broken by tillage, there 
muſt ariſe a new. ſuperſicies of hroken parts, that 
never exiſted before . eee ö 


1 
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not be large; for the earth always opens before the 
plough, at thoſe places where the adherence of the _ 
Particles is weakeſt; that is, where the pores ate 
moſt numerous, and the partitions betwixt them 

moſt eaſily broken, while the hard pieces are mo- 
ved whole: It muſt be allowed hkewiſe, that, at 
every ploughing, the external ſufface is turned 
into an internal ſuperficies, and 4 part of the 
internal ſuperficies into the external ſurface, 
Which makes a change in the vegetable paſture. 
But this change cannot be great; for the external 
ſurface bears but a ſmall proportion to the extent 
of the internal ſuperficies And beſides, the great- 


7 eſt part of the external ſurface, perhaps the whole, 


7 has hen 5 A 9 of the a oi ſuper- 
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5 _—_ was WM charred, int vegetation i is pro- 
I Qmoted, not only by communicating to the 
cCeearth the food of plants, and enlarging their pa- 
ſture, but alſo by diſſolving the e _ 
and fitting it for entering their ee 
Tux vegetable food is in a variety of different. 
forms. Sometimes. there is plenty of it in land, 
but in ſuch a form as renders it uſeleſs, ſometimes 
Hhurtful. This is the caſe with land, which is full 
of — ears e, When treating of the 
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vegetables are food to vegetables; and that, to fit 
them for this, it is neceſſary that their parts be ſe- 
parated by corruption. Now, if any land is full 
of vegetables, it may be ſaid to contain vegetable 
food: and if theſe vegetables are undiſſolved, it 
may be ſaid, that this vegetable food is in a Rate 
that renders it uſeleſs; and if they are not only 
undiſſolved, but alive, and draw.nouriſhment from 
the land to ſupport them, it may be ſaid, that the 
vegetable food is in ſuch a ſituation as renders it 
hurtful. -When the ſoil has in it a great mixture of 
moſs, which is now allowed to be an uncorrupted | 
| fyegetable, it may be ſaid to have vegetable food 
in an uſeleſs ſtate; and when it is much infeſted 
with weeds, it may be ſaid to have vegetable food 
in a burtful ſtate. To prepare the vegetable food 
in ſuch land for the nouriſhment of plants, the land 
muſt be managed i in ſuch a manner, as to reduce 
the vegetables to a ſtate of putrefaction. The ſtir- 
ring and turning over the ſoil frequently will have 
ſome influence; for thereby the weeds are deſtroy- 
ed, AW. | hey nk be deſtroyed bef e will 


| 201 155 which has #64 bred eſt En ts | 
7 application of ſuch bodies as are found to have * 


bower of diſſolving vegetable ſubſtances. Lime is 


the Principal thing for this purpoſe, as will de 


| ſhown when its nature and operation is treated of. N 
Bur land may likewiſe be faid to contain vege- 


Te tal ble food, in a ſlate that renders it uſeleſs, when 


it contains oils, but theſe oils undiffolyved. ” We 
| have hid 125 ni wh to 1 5 thi t 0 oil is 
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one of "the principal ingredients of the vegetat 
food,” apd that, to fit it for entering the dots of 
plants it is neceſſary that it be diffolyed by falt. 
We haye likewiſe obſerved, that the operation of 
fore kinds of manures, ſhows that ſome land, in 
this fi ituatiop, contains & greater proportion of oil 
than its ſalt is capable to Giſſolve. To prepare the 
vegetable food in ſuch land, for the tiourifhment of 
plants, it is neceſſary. to provide {alt to di ſſolve its 


Hils. 1 ie changing the ſurface, and expoſi ing the : 


bil frequently to the influence of the air, in the 


winter and ſpring Bo. bas forme effect; for, i in theſe ; 
ſealons, the falts in "the" air ate moſt prevalent. But 


23 


the application of ime, and tlie other manures 


: that. f fe exment moſt. violently with! acids, is the moſt = 
proper thing for this Purpoſe. For, by this fer- 


e the falt wanted 1 15 day == Produced .. 8 
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b that we 3 how to REED * 
wege tation, by. e the foo of 90 


bag Prſl the hn Hg to vegetation a Are VM 

2 y rec doned, Weeds, tog much? Water, diſeaſes 5 

p. Janis, a pediment ariſing | 
1 bad ſeed can v calily be removed; the diſeaſes 

| of 


4 
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Chap. VIII. Of vegetable Impediments. _ 51 
of plants we Wes poſlibly do ſomething to prevent, 8 
but we can do little to remove; and theref: re it. is 
needleſs to inſiſt upon theſe. Beſides, they fall 
more naturally to be conſidered when the culture 
of particular plants is treated of. The impedi- 
ments ariſing from weeds and too much Res, 


Fall. naturally to be conſidered in this place. 

Ir is, perhaps, neceſſary to aſſign the: "add 
why weeds and draining of land are, contrary. to 
the ordinary; practice, treated of in this Place. 
The generality of writers on huſbandry, or agri- 


Culture, who have attempted a regular method, 


+ (firſt treat of : ſoils ; next of manures; then of til- 
lage, and the culture of particular plants; and, 


laſt of all, of the different impediments to vegeta- 


tion. We have obſerved a different method: we 


have begun with the principles of vegetation, and : 


have treated of the impediments to it, and the 
ways of removing theſe impediments, in this firſt 


book. And the reaſon is, that when we treat of 


_ tillage, in the ſecond book, we may have all the 
different deſigns of it in view... Tillage is deſigned, 
not only to increaſe the food, of plants 


„ and en- 
large their paſture; but alſo to wee ds, 


and drain land by lay ing it up in Proper ridges. | 


Now, in treating of tillage, it is neceſſ 


in our vie the deſtroying of weeds, and draining 


of land; as well as the increaling the fagd- of 
_ plants, and enlarging their paſture ; and therefore 
it is neceſlary to mention theſe.impediments, to. ve- 


getation, and the methods of removing therm, be- 
to Frys: a . 


Tore tillage is treated of with a " | 
e ng Fo {6 Lt Sr 0 2 104 14665. 
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. ld nouriſh uſeful plan | 
allowed to grow along wit ith them, muſt rob them 
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07 weeds, as 5 ah rene; to vegetation, 


D 


'LL plants a are not uſeful to man. Some of 


taniſts deny, that there i is ſuch a thing as an uſe- 
leſs plant in nature, which indeed is true according 


to their meaning. But, to prevent all diſputes 
about this, we ſhall; with Mr. Tull, conſider as 
weeds all plants that grow upon a field, of a diffe- 
rent kind from what are intended by the farmer. 


There is not a field where we do not find ſome of 
theſe; franc 9 in Ns gravel plenty we the rich- 
eſt ſoils. gp” 
{Winn will: 1 Weben t 
if we conſider theſe things following. 
Tuev rob the 


) vegetation 


ws bv 


they're ſuffered to gro. 
Wrrds ate nouriſhed by the Wie bod t 
ts; and therefore, when 


of part of their food. Altho' it is allowed, that 


them are not only uſeleſs; they are alſo noxi- 
cus. Plants of this kind are called weeds. Bo- 


the food of all plants is not exactly of the ſame 


kind; yet as plants ſuck i in Whatever juices, or 
fall particles of matter are touched by their roots, 


its we deſire to elevate ac f 
* food; rhey prevent theſe plants from branch- _ 
ing out Ron the root, and ſome kinds of them 
leſſen the vegetable peſture in 1 85 woo where 5 


1 
* 


A o_ be juſtly faid; that all kinds deprive the 


1 -Fhar 3 bed which would nouriſh : 
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others. ee convinces the farmer of the 
truth of this: for he finds, that his crop is bad in 

proportion to the quantity and kinds of weeds 

5 with which his land is infeſte. : 

1 Wærrbps cover the ſurface of the land on which 


"a grow, and thereby, confining the plants we | 


defire to cultivate, prevent them from branching 
out from the root. For all plants, when confined 
by others at their ſides, inſtead of branching out, 
as ſome of them are inclined to do, make vigo- 
rous efforts to get above” thoſe by whom vey are 
confined. 


| | Sou perſons have Indice to ſhew, that corn ” 


never wants room to grow; and that it is the want of 
| food alone which makes ſome plants decay, when 
they are ſet too thick. If this is true, weeds can 
do no harm to plants, by covering the ſurface, 
and confining them while they grow. But let a 
: perſon caſt his eyes upon a plantation of any kind, 
and he will immediately obſerve, that where the 
. plants are placed very near to each other, they 
ſtretch out chiefly to the length; and where they 
are placed at a greater diſtance, they grow not ſo 


much to the length, but more to the thickneſs, 


and branch out on all ſides; fo that the proportion 
1 nouriſhment which the plants receive, makes 
them grow either to the length principally, or to 
the thickneſs, and branch out, according as they 
are placed near, or at a diſtance from each other. 
The fame thing happens, when there are many 


weeds growing amongſt corn. Some fields are 


a ſo much infeſted with weeds, that, tho? x no grain is 
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the farmer to give plenty of. ſeq... In conſequence 
of which, the ſurface is quite covered; and the 
Z 7 gow: of corn being confined by the weeds, m- 
e branching out from the root, and produ- 
| cing two or more ſtalks, as they are naturally diſ- 
Poled to do, puſh up. one ſtalk only; that ſo they 
they may the more eaſily. get above their rivals. 
Ihe proportion of nowiſhment which they receive, 
makes them produce one ſtalk and ear only, in- 
ſtead of many. Experience confirms the truth of 
_ this When land is rich, and at the ſame time 
much infeſted with weeds, the plants of corn grow 
| call enough; but ſeldom have more than one ſtalk. 
Soi 1 of weeds have great numbers of 
— ſmall roots, W ich they.extend to a great diſtance. 
If Theſe roots bind the ſoil in ſuch a manner, as to 
5 leſſen the vegetable paſture; or rather, make it 
very difticult to enlarge it by tillage, . It may be 
1 obſerved, that when a field i is much infeſted with 
_  quickening graſs, the foil is fo firmly. bound to- 
© © gether by the roots, that it is not poſſible to pul- 
iT Fenze it. When ploughed, the earth of the fur- 
do is turned over whole, and the arrows + | 
_ h make any impreſſion upon! | - 
Ir is of great importance as ee to rom how | 
to deſtroy. theſe uſeleſs and noxious plants; ;. that ſo 
LY all the vegetable food 1 in the ſoil. may be applied to 
the nouriſhment of the uſeful plants we deſire to 
1 5 cultivate ;, that theſe uſeful plants may have room 
t ond themſelves, and branch from the root on 
all ſides; and that the vegetable paſture, which, by 
1 che rain that Ale. and he natural weight © {the ſoil 
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perfection, carry ſeed, and die; and perennials, 
that i is, ſuch as continue in life * more years than 


one. Annual plants ate almoſt all propagated by 


the ſeed. Perennials are propagated, ſome by the 


- ſeed, others by the root, and a third fort both by 


5 the ſeed and root. : 
Words may be divided in the 


PLES ed" 


: underſtood, | if they are divided into thefe two 


forts; weeds that ate propagated by the feed, and 


weeds, that are propagated. by the toot.” It onkeck 


leſs to confider the weeds that are propagated both 


by the ſeed and the root, as à third fort. For 


when their ſeeds infeſt the land, they mult de 
treated as weeds that are propagated by the feed; | 
and, when their roots infeſt the land, they muſt be 
treateck as weeds that are propagated By the root. 
| tt is neceffary, however; to divide weeds into theſe 
two farts, into which weave divideck them: for; 
in ſonie cafes, that Kind of management proper 
for . 6he fort, tends” t > encourage 8 


5 the growth of 2 other, 1 r 


1 
* I 4 5 * gl 
2 6 5 
-c 2 , 00 


"Bot, befides! theſe two (Grts 07 We 


” 5 &, i it vil bot be Eb oooh we e likewiſe make 


notice 


| arti nly dividelt bite two BL E 
- ann dals, that is, fuch as in one year come to 


fame manner. 
| into annuals and perennfals. But, in treating of 
the methods of deſtroying them, we will be bettet 
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Me greatly leſſened, 
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notice of thoſe ſhrubs by which ſome land is great- 


ly infeſted. Theſe, tho they are not commonly 
| Feckoned in the tlaſs bf Weeds, änd tho ſorne of 
- them may have their particular uſes; yet, as they 


are plants different from what the farmer Nader to 
cultivate in his fields, they fall under the definition 
Which we have given of Me 1 is 


koned by 


2 W be eo. 
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5 iS Fl formerly. obſerved, to be robbed of 


its vegetable food, and its vegetable paſture to be 


4.5.4 W „ 


Ir may be e What becomes of this ve⸗ 


: 5 gerable food of which they rob the land ? It is ei- 
ther; conveyed to the air, and ſent to enrich other 


land, or it is turned = a form that renders it de- 
ſuctire. a © Þ 7 


1 


Wurn weeds wes 2 putrify above wound. 


3 i falts and oils which they coptain, and of which 


they deprived the land on which they grew, be- 
come volatile, and fly off into the air, and leave 
Little more than their earth remaining. 
Wx -weetls carry ſeed, and ſhed i it upon N 
lack, and when the roots, by the nouriſhment they 


receive, are-enlarged and extended; the vegetable | 


food of which 5 have deprived the land, is 
0 | 5 "tamed: 


— g 


3 


TIE 


; | Chas: N. Of Alpi FOES Dl iy 57 © oz: 
turned into a N that renders i it deſtriiftive, into 


ſeeds and roots, by which the land is further ex- 
hauſted. 
Taz ſeeds and roots of weeds, tho deſtructive 


9 85 to uſeful plants, by robbing them of their food, yet 
they contain vegetable. food in themſelves; and, 


when the ſeeds are picked up by birds, and the 
roots eaten by animals, the vegetable food is car- 


tied off. But, if theſe weeds are deſtroyed, and 
reduced to a ſtate of corruption; the vegetable food, 


they have taken from the land, and rendered de- 
ſtructive, is reſtored to if, and becomes beneficial : 


ſo that land that is poor, and unfit for carrying 
crops of uſeful plants, by being full of weeds, may be 
made rich and fer 
confirm this, it may be obſerved, that land full of 
weeds receives the greateſt benefit from fallowing. 


by deſtroying them. To 


From theſe things, it appears, that the deſtroy- 


= ing of weeds is one of the moſt important parts of 


agriculture," As it * nen * enen * 


, difficult. 


Tune is dee a geld, 1 ee vill not 


ohſerve weeds of the two firſt kinds mentioned; of 
the kind that is propagated by the ſeed, and the - 


kind that is propagated by the root. Some of 


theſe, perhaps, it may be eaſy to deſtroy, 2 
are foreigners, and not adapted to the ſoil; but 


others of them being natural to the ſoil, in that. | 


| king of it that is moſt proper for them, it may be 


expected, not only that it will be vety difficult to 
dieſtroy them, but alſo, that, by tlie culture given o 
oo 0 55 . —— will thrive 8 ry 


great. 
es: = 291-25 A; D MY Tk * eee 
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crops of ſeed, and multiply and extend their roots. 
As the dectruction of weeds is then ſo im ortant 
and difficult, it is a work that muſt be particularly 
attended 1 
Werds have bees? divided into three ſorts.” 'To. 
deſtroy | theſe different forts, different management 


is required. It is e N to treat t of 5 
| tern 2 3 


0 , 3 
OY 2 * "LSE og Þ 
13 8 * I T's > . N 7 
. * 


4. Nie 
£ 2 15 * 
OF: Ros es 275 * 
* 1506-47, 


2 r * Vee: 
4 e 3 bay * % 8 : 
. # * * 3 
Z — 27 4 "ys Yu. 1 £ N. =o 2 
i | bs” 78 3 CC B93 
3 WS £ % * 3 a e 


0 the methods „ of n weeds = are e. 
| Wn 7A the feed. 


* The ſeeds of Lorne! of rn will it purify in 
a Wor years, if they lie moiſt in the earth, and 
are prevented from vegetating. But the ſeeds of 
_ others will lie many years in this ſituation, witlout 
having their vegetative power deſtroyed. „This 


: we knows from experience. Land infeſted with 


different kinds of weeds, has been frequently * 
thrown out into graſs, and allowed to remain in 
that ſituation for ſome pears. Tho allowed to lie 5 
8 only a fe years, ſome kinds of weeds are found 
ts be deſttoyed, when the land-is broke up _— 
but, tho” it he twenty years, ſome other mes are 
5 aun Hicks: reat pg as e n 
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| * Or i FURRY the' arlock and | 
cond ſort is the wild oat. r 1 = 
_ In is un nn ſeeds Mr Ray 67-4 3% 
out loſing their vegetative power. Ti is. ſaid, that, two, months 
Ts after the great fire in London, a ſpecies of 5 pred, 
in tea n ET had been for a thouſand a 2 2 e 


El 


e 


1 e 
Chap, X11. Oo 2 gg ae "59 
ns firſt fo rt may be deſtroyed by turning the 
| land infeſted with them, from tillage into graſs, 
and Allowing it to remain in that firuation for five 
t or fix years.” 8 i 
n iis may be deftrdjed by bringing the 
ſeeds to vegetate, and then tearing up the young 


2 


. 8 * 


ä 85 plants. Seeds will not vegetate without air. Some 


require a greater proportion, and ſome a ſcnaller. 
The ſmall ſeeds will not vegetate without a very 
gteat proportion of it. It may be obſerved, in 
_ allowing land which is full of weeds, that great | 
numbers of them appear after every ploughing. 
This ſhows, that ſore of the ſeeds had not a ſaf- 0 
ficient quantity of air, in'their former f tuation, to 
make them vegetate. Now, to give theſe ſmall 
ſſeeds the proportion of ait neceſſary for them, they 
muſt be brought near the fürface, and the earth 
about them rendered free and Open If the land 


Fill be done. For e ry time the land is ſtirred 
and turned over, ſome ſceds, thar before Ry ix | 

are brought near the Ty in. 

them alſo rendere red” free 


3 the plan Ti ats that have 4 
£ ; n Az 


"now fully convinced of the truth of this: Fer fe by 


is" frequently" Mirred and "turned over, both thee 
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Hpbferves, when the feafon” is fayourable, and his 


fallow i is well and frequently ploughed and harrow- | | 
__<d, and time allowed betwixt every ploughing and 6 
harrowing for the weed * 707 


for ſeveral years, is not fo mych, infeſted with 5 
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L has been obſerved,” that ſeeds. will not __ | 
| tate without air, and that to give the ſmaller kinds 
tfe quantity which they require, they muſt be 
| | "WORE: near the ſurface, and the earth around 
| them rendered, free and pen. It] is negeſſary hke- = 
| vile to, 'obſerve,, that 1 Water is as requiſite to Pro- 
wmaote vegetstion as ait; and that the bringing ſeeds 
near the ſurface, and rendering the earth free and 
Hz open around them, a5 it ſupplies: them, with air, 
| tends t. Aeprive, them of. water. In. the perfor- 
DE 1 of thoſe operations by which the 
nd is ſtirred and turned Over, to promote the ve. 
3 FO of the ſmall, ſeeds, great care muſt be 
taken to Preſerve the ſap, as much as is poſſible. 
| This \ will, be done, il, in ſtirring the land, the ſurr 
| - face i: is. made ſmooth. and plain. It is obvioi 
| -  _ Hat when the f lage is rough and uneven, the x 
1 drought has ealy. access; but, when it is ſmooth 
| 


and. plain, the Winds have leſs influence, and the 
= Hag is better ved:, Every farmer will obſeve, 

dat, in dry weather, when land is allowed to lie 
bome time after it has been ploughed, withqut be- 
3 in . E th w_ wn, th oy" 


1 e 111 | : : | 

=_— rowed immediately after 46 is ploughed, the fapis : 
= preſerved,. and the ſeeds, ſpring up. Hence the 
= ._ - euſtom. of. ſawing. barley immediately after the . 
=—_ _ _ plough., Barley is gommanly ſown in a dry ſean 5 
3 and Werders the a is not allowed to lie. 


8 plants we deſign to eultivate. Dung pr, 


haled dern ace; own and arrow a, by 
which the' lap is preſerved. Bd, ATR 
Tux vegetation of ſeeds in 1 is a, 
not only by ſtirring and turning over the land, but 
* by the application of dung and ſome other 
manures. Dung raiſes a fermentation; this opens 
the pores of the ſoil, allows the air to reach the 
the ſeeds, and gives them liberty to put forth their 
roots. If dung, therefore, is laid upon land infeſt- 
cd witk weeds, and the land carefully ſtirred ant 
turned over ſeveral times, all the ſeeds in it, by 
degrees, will be brought to en w es 
3 weeds will be deſtroy e. e 
Ir muſt be one cht his qinthion ; 8 
per for deſtroying weeds, may, in ſome eaſes, de 
| af Gael the virtues of the dung, before it is 
applied to promote the vegetation of the uſeful 


getation, by producing a fermentation i in the ſol 
upon which it is laid; and, by this fermentation 
ſeparating its particles If this fermentation is, in 
a great meaſure, over before ſeed is ſon, the na- 
tural weight of the ſoil,” making it ſubſide, BY. 
render che vegetable paſture, 'while the plant 
growing, müch leſs) than it would have been, wY 
the dung had not been ſo ſbof laid on: and more 
bam may be done by this, than advantage gained 
| by«deflroying the woeds:; But, „though it may be 
impfoper to follow chis method, when ſced cannot 
be ſomm for a Sonſiderable time aſter the Aung i is 
ud on, as is the caſe ſometimes when — 
barley is on on fallow; yet it may anſwer . 

| _ WEN. * is to * ſown foon ks is os. 
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eat is ſown. The advantages ariſing 
ae mY deſtruction of the weeds, tho' not i in the 
bee caſe, yet in the laſt, may probably do more 
chat overbalance the loſs ariſing from ſome part of 
tlie ſtrength of 80 dung _— nancy —— 
hen.. Ratte 

1 0 i may, perhaps be thought alittle ſrpeiing, 0 
dung ſhoulc be propoſed as a means of deſtroying 
weeds, when it is ut! iverſally conſidered as a great 
 encourager of them. It is certain, that the laying 
dung upon land makes more weeds appear than 
otherwiſe would do. If the ſeeds of theſe weeds 
are in the dung, it muſt he owned, that it increa- 
ſes, and not diminiſhes their number. But, if the 
ſeeds are in the land, and the dung only makes 
them vegetate, ee ogy incans of; <6 
dtkroying tem. a ants ee e 


* 


Ix ſeems to be he general opinion Lat degree 
3 that appear on land after it is 
| e s moto fan eee eee 
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ich it is laid, -. It oſten happens, that dung 
hom a town, 18 lai 


id upon different ſoils; 
that this dung does not produce 
d of weeds on all ſoils, which it would 
Wi the weed 5 aroſe, a _ e wich 2 
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| "Chap. x. 0 aun ni, 6 
"buy always produces the weeds, with which the foil. 
which it is laid is naturally infeſted. _- 
in SE obſervations make it very Nele that | 
the great quantity of weeds produced by dang, is 
entirely owing to the fermentation occaſioned by 
the dung; by. which almoſt all the ſeeds near the. 
ſurface, receiving a proper quantity of MON | 
thereby brought to vegetate. | 1 
Io this it may be objected, That ſuch numbers 
of weeds. do not appear upon land that is new 
marled, as upon land that is dunged. But, in an- 
ſwer to this, let it be obſerved, that a great quan- 
tity of marle is laid on, and in large pieces, and 
chat it is ploughed in with a ſhallow furrow:; And 
therefore, tho a fermentation may be raiſed, ert 
the undiſſolved marle prevents a great part of the 
ſoil from being expoſed to the air, in ſuch a manner 
as to make the ſeeds in it vegetate; and alſo occa- 
ſions ſuch a hollowneſs, that, after the ſeeds begin 
Ido vegetate, ſuch of the plants as are tender (an 
Iſeveral forts of them are not ſo "eh as Loon ares 
; eaſily deſtroyed by drought or froſt. 
Bkrokꝝ we leave this article, it is ee to 
obſerve, that the ſeeds of ſume weeds, particularly 
the different ſpecies of the thiſtle, are carried to a 
cConſiderable diſtance by the wind; and where any : 
earth is thrown up in ſuch a manner as to intangle/ 
them, as at the root of a hedge, or fide of a dich, 
there they appeat in great plenty. It is ſurpriſing, 
chat many farmers allow them to grow there undif-+ * 
= turbed: the conſequence of which is, that their 
ſeeds are carried in great plenty into the adjacent 
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might have been prevented by cutting them down, 
1 N a 2 a before their 1 were ri 1 88 
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Of the . of ping 1 that are prope | 
nes nh gated by the root. 5 
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e many different kinds of 1 WON 
BE gated by the root, and theſe of very | 
different natures, Some of them infeſt the lane 
hat is in tillage, and others the land that is in : 
graſs, Any perſon may fatisfy himſelf of this, by 


__ our fields The farmer is very ſenſible 
of it: he knows that fome kinds of weeds. flouriſh 


.. and increaſe in his land, while in tillage, if he does 
not take all pains: to diſoourage them; and when 
HS lays down his land in graſs, other kinds that did 
not appear before, ſoon diſcover themſelves; and, 
if undiſturbed, continue to increaſe. wolloathe nnd 
remains in that ſituationn- 

Tux firſt ſort, it ſeems; . 
ble and ſuch tender roots, - that they cannot 
pierce earth that is hard ; but are of a kind that 
inne very faſt, wWhen the ſoil is free and open. 

Tur ſecond fort have the blade and roots ſo 
ſtrong; that there is ſcarcely any foil that, of itſelf, 
will become ſo hard and ſtiff, as to prevent them 
rom making their way thro' it; but are of ſuch a 
ee N rege ee mene N = 
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free and open; and do not eaſily ſtrike root again ; 


when torn up. 


Tux natures of e weeds point out methods 
| of deſtroying. them. 


*> 


Tux firſt fort, as they chiely infeſt land in tk. 


lage, may be deſtroyed by turn ing the land from 
tillage into grals, and al owing it to remain for 
ſome years in that ſituation. This is confirmed 


by experience. Land over-run with quickening- | 


graſs, and other. root-weeds of the ſame kind, is 
frequently laid down. in graſs, and allowed to con- 


tinue for ſome years without being ploughed. This 7 


land. when broke up again, if allowed to lie in 
graſs for ſix or ſeven years, is found to be clean, 
and the roots of the weeds deſtroyed... 3 
Tun number of years neceſſary for ene 
5 the roots, depends upon the nature of the ſoil. 
the ſoil is naturally hard and ſtiff, it is the Pra 


brought to ſuch a ſituation, as to prevent the roots 
and blades of the weeds from piercing it. But, ik 
it is naturally ſoft and ſpungy, it takes a longer 
time before it is brought to that ſituation : for 


8 while the blade, or roots of the weeds, can pierce 


ſtzße foil, their vegetation is not prevented, In eme 
. foils, it is fix or ſeven years before the roots of the . 


quicke ning graſs are deſtroyec. 


Tus number of years found neceſſary for de- 5 
firoying theſe root-weeds, has, no doubt, been 


partly the occaſion of eſtabliſhing the practice com- 


5 11 obſerved. in nh RO a: 25 ; TR 


. * 19 . ht in Scotland i is vide into Ft and TOs 
5 ak, Tbe infield is Po land pon e from t time rh „ 
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Erops. of corn are taken, and then the land is al- 
bowed to lie fix years in graſs, or lea. At the end 
of theſe, the farmer ſuppoſes that the lea is come 
to maturity, and fit again for being ploughed. . 
When it is only two or three years old, it is called, 

in ſome parts of the country, cal. lea; and, 
- ploughed at that ae, is 1 colony very full & 


Tus fowing land? with graſs-ſeeds, inflead o 
turning | it out into lea, deſtroys the roots of theſe 
weeds | ſome years ſooner, For thereby a fart 
being brought immediately upon the ſurface,” the 
land beshmes 52 the blades of the weeds are un- 
able to pierce it, and tlie roots ate deprived of 
air. Ryegraſs-ſeed, or the common hay-ſeed,” is 
the moſt proper for this. For the plants arifing 
from thele, ſoon cover the ſurface, and, by the 
number and ſmalneſs of their roots, bind the ſoil.” 
Clover, particularly the broad clover, is improper. 
Fot the roots of it being large, they open the ſoil 


in growing and extending themſelves; and thereby 


Prevent it from arriving at that degree of firmneſs, 
necelſary for deſtroying the weeds, ſo ſoon, as if no 
grals-ſceds are JOU), but | te and immediately 


Apen . | TO 


= L { = land infeſted with them, from graſs mto tillage. 
= And x is not © neceſſary t to continue, 15 t long T0 this. 
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woopiel, the whole FD made in PK 8 has t Ba | laid, Tit 


_ of late it was always kept in tillage, and is ſo flill in many 


. 1 
þ —— 


g | 2 | 


_ places: . The. outfield is the land upon which no dung is lai * 
beg ting that the ſheep and Cattle are ſometimes folded upon 
it. Ki is F in tillage, and ſometimes "Ying lea. 
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Chap XII. / defraying Weeds. 6 
ſituation: 4. the Weeds gal appear af- 
ter the firſt ploughing. 


Bur as it: may be inconvenient to turn 3 field 


2 inkeſted with weeds, from graſs into tillage, or 
from tillage into graſs; it is neceſſary to — 92 
if there are any methods of deſtroying theſe weeds, 
ichgut altering the ſituation of the lan. 


Was land. in tillage is infeſted with weeds, 


| "they may be deſtroyed by frequently ſtirring and 
turning it over in dry weather; for the weeds being 


removed out of. their place, the drought prevents 
. them. from ſtriking. root again, The ſtirring tile 
on land i in wet weather, is rather hurtful than bene 


ficial; for , though. the roots of the weeds are re- 
| moved, from their place, yet the weeds themſelves 


arę only tranſplan ted. If the land is wet, they x; 


Hoon ſtrike root agains and the quickening-graks 


in particular, having its paſture enlarged, makes 
quicker progreſs. than ever. But, if the land is 
dry, the weeds do not ſo eaſily ſtrike root again; 5 
a forme of them ſhould ftrike root, they con- 
=o tinue for fome. time in a languiſhing condition, and 


Af removed, out of their place, While in this condi- | 


tion, are eaſily deſtroyed by. the drought... If land Bo 
then is frequently ſtirred and turned over, by 1 


| grees all the weeds will be deſtroyed : for, by eve» 


5 168 are ſtrong and vigorous are weakened, 


Wuxux land is to be freed. from lk” * 
A 0 be made too fine, nor the ſurface too Fronts . 


for the more perfectly thele are Om. the grea 
= | rae. of 1 are brought 
e K * 


— 


T ſtirring or ploughing, ſuch of. them as are in a | 
Janguiſhing condition are deſtroyed, while thoſe 
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gels, and the f are "the k more ctTec 
: Arroyed. | : 


0 ing them. ee 


25 attended with Wy danger « or loſs. 585 17 
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"ai, 
when land is to be f:eed from root-weeds, 3 it cannot 
be turned up in too large pieces, nor the ſurface 


15 5 too rough: for the larger the Pieces, and the 


Tqugher the ſurlace, the drought has the calier ; ac- 


Wager ind in graſs is infeſted Sia ne! th 
it is inconvenient to turn it into tillage, the weeds 


therſe! ves mult be pulled up by the root, or fre- 


: "quently cut; Ieh e are 125 only 8 of f deſtroy- | 


Sow perſons 5 0 0 At ſheep are very fond of 


"the yellow rag. weed, by which light land, when 


laid out in Sraſs, is very much infeſted.” Tf this is 
true, the putting mech to paſture upon this graſs, 


| for a ſeaſon or two, will effeQtually deſtroy this 


weed. This! may be the more ſafely recommend- | 
"ed, as the trjal, tho” it does not ſycceed, cannot be 


„ 


. 25 


Sor land, a alter being a few years i in "graſs, 1. 
liable to be overstun With fog. This, tis ſuppoſed, 
18 owing to che ſoil becoming ſoft and ſpungy near 
the ſurface. Tf this is the caſe, rolling, v which makes 
the ſurface firm, vill be of ſome uſe to deftroy this 

xerfiicious weed! 8 may be obſerved, that, when 


1 There? is a foot-path thro' a graſs-field over-run with 
by. fog, not ſo mich frequented as to break the turf, * 


the graſs upon che path i is ce, Without any mix- | 


7 3 * * N 7 %% 2 
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Tukkr is a third bort of weeds und to in 
both the land that is in tillage, and the land that is 
in gras. This fort have not only the blade and 
= 255 very 'Rrong 85 0 as to o be able to 2555 the ſoil, 
1 ; 7 : 15 1 75 


5 e XIII. 0 Of arp maul. = 
tho hard, but alſo are of ſuch a nature, as makes 
it difficult to tear them up; or have their roots of 
fuch a kind, that they may, be divided i into a great 
number of plants *. 
Trzsz weeds cannot be deſtroyed, eier by 
turning the land infeſted with them, from tillage 
into graſs, or from graſs into tillage. But they 
may be deftroyed by the methods mentioned, when 
the ſituation. of the land is not changed. If the 
land is in graſs, they may be deftroyed by digging 
them out, or by frequently cutting them. And, 
if the land is in tillage, they may be deſtroyed by 
| frequently ſtirring and turning it over in dry wea- _ 
hb iff This work mult be performed with ploughs 1. 
properly made for cutting their roots. This kind 1 
* weeds puſh their roots very far down, and their 
"Toots are fo tough and hard, that our common 
Ploughs ſeldom break them. If there are any ſtones if 
in che land, they puſh their roots among the ſtones; =_ 
and, 1 in ſuch places, the plough not having freedom ? 
to att, they. continue undiſturbed. In this land too 
the plough, moſt proper for cutting theſe roots, e 
. gp. with ſafety." But if the ſtones are dung 
but, and the land plowed with a broad - pointed 25 
(chare), the roots, toy res wil bent; AL Ol 
weeds deſtroyed . e 5 
RESIDES theſe vs FO of 8 mentioned, e 1] 
there is à fourth that chiefly infeſts land that is Wet. ll : 
| | 
| 


: J 

TAY” of - 

Pd * * 
— 2 


Frequent cutting, and even tin eau out * 8 | 
: e e been tried to deſtroy the 


an NF chews e paces .of ths 
I he ploughmen call r ali. 5 
* W * * 
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3 


ap; Veaz TATHON, Bock I. 
purpoſe. They are not to be ſeen on, dry land, 
and, when on land only inclining to be wet, appear 

5 very . This points out draining to be the 

Proper met od of . N which indeed 
goes it effectually. 

Wr ſhall conclude 9 0 — * wich obſerving, 

that all kinds of root-weeds, and many kinds of 

the ſeeds of. weeds, may, be deſtroyed by depriving 

5 them of air. For air is neceſſary not only to the 
vegetation, | but alſo to the life of eyery plant. 

© Wrary land i is in tillage, the weeds may be de- 

Er ped e of air, either by butying them deep in the 

= 'carth, or covering the. ſurface, Trenching does a 

3 dhe one, and a good c crop; of peaſe, pot oes, or 

1 1 97 2 plan ts that Be thick. on the Hen goes 

* 8 er, , b Th 

Pe 85 06, by Fg link (ages 5 graks are pm in- 

. Rs, tis ſaid, may, be deſtroyed in the ſame man- 

= Bu 1 r The method Ppropoled, i is this : The graſs 

3 Wan be Kept from the m nth of May .to che 

aach of December, for wintet-paſturing, 25 next. 


= Ie @ e od” * Wr * 2 
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: 1 Halen muſt be preſerued for a crop of "hay, EY 
l 5 12 by t this managemy nt, being coveted for | two 
; _ Feaſans by the grafs, is the e eu 
9 „„ LES ITLLY r ere WTR 27) 
| | > bee, and Hice _ " £9007 Ot N Ne aal | 
BW OE) : 212 = 
; Of” zhe me adh of Pr he FOR 5 * 
2 red 45 4 | third 2 of weeds, 
ka ach gray 
| upon our land in Scotland. Some of the 
3 : tant i ined 2 EE cleaned of them, 
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Chap. XV. Of ami n, 5e 


it would act, without improvement, carry any 
plants of greater value; and the means of improve- 


ment yet known, are at too great a diſtance to beat 
the expence of carrying, But the whole land is 


not of this kind: ſome of theſe ſhrubs infeſt rich 


land, which, with ordinary dreflings, when cleared 


of them, carries plentiful crops of uſeful plants. 
The chief of them are the whin (furze), the broom, 
and the bramble. Theſe ſhrubs are not indeed 
uſeleſs: the whin, in particular, is of value; but the 
land upon which they grow, may frequently, how- 


ever, be employed to greater. advantage; which 


makes it neceſſary to eee into the * en 


1 methods of 1 wn, 


. 


0 the methids of arging e hin 
| 5 | = ; This a field i is A e KL Ny 1 1 ind 


the whins are old and ſtrong, cutting is not ſo 


Proper, tho it could be eaſily done; for if they a Ln 
only cut, it will ſcarcely be. pollible to. plow. the. 
field; and it is vain to attempt to continue a field 


in graſs, after it is cleared of whins. For it is 
5 9 acti poſſible to grub out the whole roots; and 
Ar are le 395 "00 | 


* "This i is ungen From ſome tncs ib wok | 

e 5885 probable, that the greateſt part of the whins that ap- : 
_ | pear an @ field, ee hs old whins W vere 5 
2 * the ſeed. | 
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VV can be done till it is cleared of them. The > 
5 vedinay! way. is to grub them out, with a hoe. If 
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Beſides, there are ſo many ſeeds, that have. fallen 
from time to time, and the places covered with the 


+ whins having no (ward of graſs upon them, i it may be | 
expected, that they will appear, in a ſhort- time, in 


greater plenty than ever. This makes it neceſſary 
to bring the land, after it-is cleared of them, from 
grtaſs into tillage: - While the land is continued in 
tillage, no whins are diſcovered; but if it is thrown 


again into graſs, in a few years they appear in as 


great numbers as before. Now, the principal thing 
to be conſidered, is this; how the whins may be 
deſtroyed fo effectually, as to prevent them from 
over running a field formerly infeſted with d 

When it is turned from tillage into graſs. 5 

Ir is propoſed by ſome, to cut the at 5 

quently while young. This, no doubt, will wea - 
ken the plants; but it is very uncertain, if it will 
effectually deſtroy them. Pulling them up is cer- 

tainly a better way; and this, unleſs where they 


are very thick, is neither troubleſome nor expenſive. ” 


If a perſon takes a view of a field formerly infeſted 

Wich whins, on the ſecond year after it has been 

laid out into graſs, he will obſerve the young plants 
. up; and, if the land is moiſt, he will b. 
ſerye, upon trial, that they may be pulled up with- 

out any difficulty, even by young boys. If this me- 
thod js taken, and any of the plants fo young, as not 
to be obſerved at firſt going over, they will appear 
inthe end of the ſeaſon, or the beginning of the 
next; and, even then, will not have taken ſuch 
= root; as to render it very difficult to pull them 


up. Tis probable, that, in a field that has long 


* . _ n 1 will be a great 
. 5 * 76 number | 


Shep. 07 defroying Whins. 73 
number of eds many of which, from their decp- 
| neſs i in the earth, will not vegetate, when the land 
is turned from tillage into graſs, but ſome of thern, 
being nearer the ſurface, the next time that this is 
done, will probably appear. This makes it ne- 
ceſſary to repeat this work of pulling, as often as 
the land js turned from tillage into graſs. But chip 
it may be obſerved, that it will become every t time 
less troubleſome and expenſive. | 
Bur, beſides theſe methods mentioned, there 5 
a ſcheme of management, which, it is probable, i in. 
A courſe of years, will effectually deftroy whins. It 
| is certain that the ſeeds of whins will not vegetate, 
unleſs they are allowed to lie in the earth for a con- 
ſiderable time undiſturbed.” It may perhaps be dif- 
ficult to allign the reaſon of this; but the thing it- 
ſelk is certain,” "While land is kept in tillage, mo 
there may be plenty of whin- ſeeds in it, yet they 5 
„ never vegetate. The plants do not even appear till 
„ t o years after the land has been allowed to reſt. 
1 Ik any perſon will take the trouble to obſerve tlie 
young plants at their firſt appearance, he will be 
cConvinced, that all of them ariſe from ſeed, wo 
not from any roots that have been left in the land, 
h and not deſttoyed by the plowing. Now; if a 
5 ſcheme of management is followed, by which e 
land is turned from tillage into graſs, and"from - 
gras into tillage alternately, remaining in eacli for 
a few years; the whins, by degrees, will bs s wholly 
- deſtroyed. For every time that the land is turned 
into grass, che whin - ſeeds near the ſurface will ve- 
© and every time that- the rnd is backe 
mo EOS: ny Young plants w vill be deſtroyed.” 
a 95 L 23-30 ee us 


LA a 


: ** „ 7 
15 1 9 7 i IOW. 
K # - 7 4 - A * 

E 


e 


OSS | 


2 Yet ET 74 ** as p infeſted wich 
| hins, as ever. The reaſon; of this 1 1s obvious. 
his land is. What is ; called outfield land; that is, 
el land not improved, and that has received but little 
manure. When bre ought 1 into tillage, three or four 
| hp exhauſt it; and it muſt 115 1 at teaft, 8 Per- 


Af 


N Ef: Þ olds den Led. 
- AH; hat been abſerved, that. land, infeſted with 
op -whins, muſt be cleared of them before it can be 
improved. The expence of grubbing. them out is 
SY vety, . Where the whins ate ſtrong. and no 
demand for them, the: expence of clearing the 
lands of them „may perhaps be equal to the value. 
- The work is very tedious, and requires, a great 
naher of hands, A, more expeditious and leſs 
expenſixe way has. been tried with ſucceſs, A par- 
dieular deſcription of my probably wi be accep- 
_ %%; TMR. - | 


| ee 2 155 are 


854 ther is open. 


1 N Chap. xv. 07 nis bin., 1 75 © a i 


Tuts wark is performed by a firong made Scots 


: plough, with a well redd beam“. As it requires 


great force to tear up the roots of the W 
there ſhould. be ſix horſes in the plaugh, yoked 
i; pairs: As the horſes, in ſtepping amongſt the 
Whins are apt to go. aſide, two drivers are necel- 
tary, and, as. the whins, in Tiſing,. are very. apt ; 
t entangle . chock the beam, there mult be a 
man with; a pitch-fork ready, 10 puſh, th em away. 
Sich a, 'plough,. yoked, and, attended in this man- 
2. may. be made to Row. don, whios gear thres 
feet; high, and. to tear up roots. os a "oh | 
Fee nene, 14 wo us 
. Dar labour, will: be eſs Sten andthe work 
bene dang, if the land is paked with naten which 
i gengcalhy is in 8 winter 


Salon, when the, Wer | 


* 3 — 7. met with in the 
Wo I 3 
c dhe ridge. But. in doing this, no regard 
ber bad. to the;;equality. ar, breadth. of th 
ebe wade iy daes w 
bey eſt whins, and if ones tn en mon rein 
e E. ago amet. - 
Arg the dand is plowed, ar pu he allowed | 
to lie till ſummer, when the whins torn up hy che 
Fes being withered, may be burned, the land 
hprrowed,. and the roots gathered. When theſe 
things are done, the land may be dreſſed according 
wn, the judgment of the farmer; only it is proper, 
_ that the ſecond plowing be acroſs, the better to 


25 5 nene e t Woh. > þ 2 $2 10 God! acht HEAT 7 tFar | 
2 922 a 4 dme abel of his; plovgh. is auen, awe 
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„ of Vaonrorion... So 
= up any ching At may have been ik 17255 in 
- thefirſt plowing. 
Wurm the, whins are 0 Hons as «als: it im- 
poſſible. to plow them, down, they may be burned 
and if the land js allowed to lie a few years after, 
it may be plowed without great difficulty. On a 
pare of a field where whins were -plowed down, 
ome of them were 6 ſtrong as to make i it neceſlary - 
to grub them out in the ordinary way: in plowing 
the field, it was obſerved, that it was more difficult 
to plow _ "that part where the whins were 1 
out, than the others where the whins were ſtanding, 
tho on this as | ſtrong. whins had been burned % 
a few years before. Had this part of the field 
: been owed a year or too ſooner,” it is probable, 
„ mM * Work would have been more Leng ts ye 
„ "Fai expence « of cleari rs feta Us is i this 
manner by che W muſt be ſmall i in pe 
=, the erpence of grubbing them out in the ordi- 
nary way. In a Held" "where the whins were very 
ſtrong, About a quarter of an acre was plowed at 
one yoking; about four acres were plowed by the 
ſame plough; and not above three: ſhilings worth | 
| ivr e at firſt four Sea only were 
1 e * r e Allg rnethy 11 Kur bro . 2 bh 
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c the 3 ine * 
at being ſo particular with wm to the 
{ methods of deftroying whins, it is not neceſ- 
ſaty to infift much upon the methods of deſtroying 
broom; for they have a reſem blance to cach 5 1 
and may be deſtroyed in the ſame fatiner, 
5 may be obſerved, however, that broom is not 5 
buſhy as Whins, Lad does not ſo much cover the 
ſurface; and, therefore, may more eaſiy be de- Re 


8 ſtroyed by cutting, 


Ir was obſeryed, wat 4 when: a field is overinur 
with Whins, it muſt be brought into rillage,” alter 


the whins are digged out; otherwiſe th they will 


ſpring up in greater plenty "than ever, But it * 
. not ſo neceſlary to uſe a field of broom in this man- 
ner. Fha' the broom is. growing thick, yet gene- 
rally there is a ſward of graſs upon the ſurface. 
This preyents the ſeeds from ſpringing, when the 
broom is cut; and, if the broom is old, and cut fo _ 
her hs away all the leaves, the gory. 
26 Me this manner rn be * ed, 


EN TE 
5 e 71 m W RY 
ler likewiſe to deſtroy it, than to deſtroy: whins, 
u Nane turned from tillage imm. * 


. young hins by cuing, gala is in its nature 
tte 21215 hardy, 


7 4 * + A kind of et us been fv, which pena th 
5 work 1 0 N 
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is woey diffieute'ts deſtrey It; eſpeci 


78 | of 8 r | 
hardy, and if it is difficult, in cutting, to deprive 
it of all its leaves, tho it be frequently cut over, 


yet it will not be eaſily deſtroyed. This is the 


caſe with; the Nhe it: grows in ſuch a buſhy man- 


ner: and, puſhes, its | branches, fo, cloſely along the 
far face, that, in cutting, it 92 not polhble. ro depfive 


it of 1 ip. whole leaves, But the broom, grows dif- 
 fereatly;,. 525 hy = ane principal ſtem and the 
S 


branches ek this, ſtem are not ſo horizontal, as 


thoſe of. - the hin, So that. if it is ut near t. 
| ropt,.. it is deprived of al ap ledves;, by this it is 
: ere weakenec 


724 eg 


| Ang, Fee repeated, is 
Aeſtroye . | When broom, is, old, one. cut 
has deprives, it of its leaves, eff Aua! y, de- 


895 it: but it 18 not Settain, tak one Cutting 
. eee deſtroy 1 young p lapts; & thers- 


ra 
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N A plünt verz ame 


” _ very far dn die prese et very ide 

he roots may be divided into a number of plants, : 

— exrhiofiabhivh puts Preh Rems, THe cut down in 
dus bnterf ie will:grow dip again in che _ 


and -arrigo-av' ſich! perfetion' as to carry" fruit. 


are ſtomes hear the ſurface; for it . 


boots into the LE: and 5 17 the ſtones, from 
.. Be Ano don bans: in od 4 4 1 4 70. f which 


AY 


Ty. 
which it is very difficult to tear them. They 
lodge there, ant ho frequently 'out, yet always 
ſpring up again. Cutting and tearing up are, 
however, abſolutely neceſſary to deſtroy them: 
and, that this may be done in the eaſieſt and beſt 
manner, the ſtones upon which they grow, mould 
be dug out. The digging out ſtones, and'plowing 
the land, in ſuch a manner as is moſt prepet for 
cutting and tearing up the roots of the brarfible, 
may be the more ſafely recommended, eee 
many other good PerPoles ate lerwedt? tl Alge 
Ir the ſtones, in land infeſted with dene 
are allowed to remain, and the land itſelf badly 
plowwed, and ſeldom fallowed, the bramble will in- 
creaſe: but, if the Nones ute carefully digged out, 


and the land well and clean plowed, andeproperłk / 


and frequently fallowed, the bramble will decteaſe, 
few plants will appear, and thoſe (& late in the ſea 
bon, as not to come to any height. 
Ir land ware weg ot branble l. hug an G. 
and inconvenient to bring it into tillage, tis ſaid, 
that the bramble may be deſtroyed by ſlitting the 
end or tap of the ſtem. This may be. tried at very | 
-ſmaltexþenee, und 2 may neee 


i recortirmerided. " ee en e 4.20 
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bp years agog >the bratuble was im great plenty, nο¹ũ 
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Of m ? water as e eren, 2 u, 


F Ty hes 9 ᷣ 0 been .obſerved, that water is a ne⸗ ; 
| 4. celfary ingredient. in the food of every plant; 
= that ſome plants require a greater proportion, and 
- ſome. a leſſer ; and that, altho' ſome of them can- 
not have too much of it, as it is the element in 
. . which they live; yet that others are chilled and 
Adaeeſtroyed by a ſmall quantity . 
- Ir is proper now. to obſerve, that the 6 uſes 45 
. ys plants cultivated in our fields, are of the kind 
that are deſtroyed by too much water., Such is the 
nature of our climate, that we have generally more 
water than is neceſſary. And, if this water is not 7 
conveyed. away, it not only chills the growing 
plants, but alſo. renders. i it impoſſible to prepare the 
land abs ee it is ee to e for the 


— 


* ir i is vain to Sa: ths the ſecret a © (his 
ant in the nature of plants. Nothing but e, can be 
'- _ "offered. Beſides, our knowledge of - this would fignify no- 
„„ thing ; for that which depends upon the nature of the plant, 
+ cannot be altered. Altho' we knew what it is that makes 
Tome. plants require ſo great a proportion of water in their 
food, and what it is that makes the ſame proportion deſtroy | 
SE 8 vet this knowledge would be of no advantage unto 
us. For it is more than probable, that we never can, 
=: 2 4 kind of culture, ſo far alter the nature of plants, as to 
* 1 5 nouriſh, by a ſmall proportion of water, thoſe which we find 
| GE 8 proportion; or to nouriſh, with wa- 
deꝛ:e only ſuch of them as we find at preſent are effectually de- 
ſtroyed by i it.  Suppoſing ſuch a ſecret is found out, yet it is 
voin to imagine, that it could be _ to * | 


eng NK Of 3 tak 8 


 feception of fed. Hence fever becomes an 


impediment to vegetation; and it is neceſſary 


to conſider the moſt e be of ee 
i ng: i 


"As H A b. NIX. 
of the methods of comeeging 11 water. 


v Eronkk we . conſider what methods are aſd pro- 

per for conveying away water, it is neceſſary 

to inquire, - what are the things that occaſion our 

being troubled with too much of it in our fields? 

For if the cauſes of the diſeaſe are known, it will 
* the more eaſy to apply the remedy. BY 

- SomitTiurs land is wet from its ſituation, is ex- 

" poled to overflowings from higher ground, and has 

no proper deſcent to allow the water to run off. 

When a great quantity of rain falls, it ſoon makes 

its way from the heights into the hollows, and A 

3 till it is exhaled. 


SOMETIMES the bottom of land Od. . na 5 


ture, as to force out, in ſprings, the water that runs 
below the ſurface. Water runs in channels below 
ground. Sometimes it ſprings out, becauſe theſe 
_ channels, in which it runs, reach the ſurface; and 
ſometimes, becauſe it meets with an interruption in 
its courſe, which makes it force its way. upwards, 7 
and break out. When water falls upon land that 
eaſily admits it, it makes its way downward, till 
it is reſiſted by a bed of till, clay, or rock. If this 


bed has a declivity, as is commonly the caſe, the 


Vater falls along the declivity. If in any place this. 
bed reaches the last, or 15 the water u meets wich 


8 
5 


I - a 
2 * 


a3 


1% Of Vecrranton, Bock I. 
any nen there it breaks ont; or if the 
ground riſes, and the bed riſes along we it, then 


5 | _- water breaks out in the hollow. 


_ SoMETIMEs the wetneſs of land is ond by 
bs ſeaſon, or climate, in which the. rain 1s violent, 
and ſo frequent, that no time is allowed the land 
to dry. And | „„ 

SOMETIMES all theſe tings may e concur to ren- 
der nett. 

Tut wetneſs of land from its TOS may 8 
bree The water, as it falls from the higher 
ground, may be received i into drains, and, by theſe 
. drains, conyeyed away; and thus prevented from 

overflowing the land below. For altho' the land 
may be ſo low lituated, as to render it difficult to 
convey away the water that falls upon it; yet the 
water may be intercepted,” in running from the 
higher ground, before it reaches the hollow, by a 


Alain, at a place where there may be a ſufficient , 
e If the higher ground is in tillage, the ridges 


nd drains of it may be placed in ſuch a manner, 


als to prevent the water from coming down from it 


with violence; or thè water may be directed, in 
be courſe, to channels where it can do little harm f. 
Tux wetneſs of land from the nature of its bot- 
tom, may likewiſe, in ſome meaſure, be prevented 
by Ns. TO: wet We che e out of 


ſprings, 


* Altho' we > hang aligned theſe reaſons. for he wetneſs of 
land ; yet it is certain that this chiefly depends upon the na- 
ture of the bottom. If the bottom is clay, till, or any ſub- 
ſtance that reſiſts the water, * land will be Ins Rover | is 
its ſituation in other reſpects. | 

f See book II. chap. 16. 


Chap XIX. Of draining Land 0 


ſprings, is generally upon a declivity. If the wa- 
ter runs near the ſurface, before it breaks out, it 
may be intercepted by a drain drawn acroſs the 
declivity, a little above the place where it firſt 


makes its appearance. And, if the channel lies 


deep, it may be prevented from running over the 


land below by a drain, drawn acroſs exactly where 


it ſprings up. In ſome caſes, it may be known, 
whether the channel of the water is near the ſur- 
face, or lies deep. If the land is dry immediately 
above the place where the water ſprings out, it is an 


50 evidence that the channel of the water lies deep: 


it, on the contrary, the land is wet, even at ſome 


_diſtance above the place where the water ſprings 


out, it is a preſumption that the channel of the wa- 
ter is near the ſurface. It would be a certain evi- 


dence of it, if there were no more ſprings but one. 


But if there are ſeveral ſprings, ariſing from water 
running in different channels, the land above the 
principal ſpring may be wet, not becauſe the cehan- 


nel of the water of this ſpring is near the ſurface, 0 


but by the breaking out of other leſſer ſprings, tlie 


channels of whoſe waters reach the ſurface, ng : 


Pur of the waters of the larger ſpring. 


Tur wetneſs of land, arifing from the ale” 

5 or ſeaſon, is not to be prevented in the ſame man- 
ner, as that which ariſes from the other two cauſes 

mentioned. When land is wet, either from the 


overflowings of higher ground, or from ſprings, 


the water, by drains, may be intercepted; and 


thus prevented from doing harm. But when the 


. wetneſs ariſes from the climate, or à ſeaſon in 
| which there i is too much mis as is often the caſe, | 


L — f * 
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84 of VI ton. Bock I. 
it cannot be made dry by intercepting . water. 
In this caſe, we can only remove obſtructions, and 
thereby allow it, as quickly as poſſible, to run 
away. Caſting drains in places of the field where 
the water is in me of ſtagnating, will be of ſome 
uſd: But this cannot anſwer the end; for thereby 
no more is done: cheas conveying away the water 
that would ſtagnate in the hollow; white nothing 
is done to convey it from the reft of the field. 
And therefore, to drain land in this ſituation, it is 
neceſſary to lay it up in nidges properly placed, and to 
out ſmall drains acoſs the ridges, where neceflary, 
cor 8 with each other, and with the fur- 
For, by this method, all the furrows be- 
path whe ridges become drains, The water, as it 
falls upon the ridge, immediately makes its way to 
the furrows, and along them where there is any 
daſcent; and, if it is ſtopped in any of them by 
the ground riſing, is conveyed by the drains acroſs 


- the ridges; into ſome other furrow, where there is 


| © deſcent, Wong: er Wor: e 
; 8 have: vein 3 as e for 


1 preventing or removing the wetneſs of land, from 


Whatever cauſe it proceeds. There are two kinds 
of them uſed; open drains, and hollow drains * 
| An. 0 have. Ws: een e 
© Je « 1 Wee 


5 5 Hos drains are. hs * N wan into ones 
drains, covering the ſtones with turf, bruſh-wood, or ftraw ; 
- and'then throwing earth upon the top of all. It is neceſſary 


5 chat the drains be made in ſuch a manner, that, when the 


earth is thrown upon the turf; or the other things by which _ 
| the ſtones are covered, it muſt be of a ſufficient depth to allow : 
2 plongh- to 5 without 1 85 incommoded . | | 5 


* 


| Chap: XIX. Of draining Land. 85 
Being covered with earth, no land is loſt, and they 
are no impediments in plowing. On theſe ac- 


counts, they are preferable, in ſome caſes, to open 


drains. But theſe advantages have made ſome 


perſons uſe them very improperly, and when they 
could be of very little uſe, In every caſe, open 


drains will anſwer the purpoſe of draining; and 
therefore are always to be uſed, when it is uncer- 


tain whether hollow drains will anſwer the purpoſe. 


Open drains only are proper for intercepting the 
overflowings of water from higher ground, and for 


| conveying away water that falls in rain. The rea- 
ſon why hollow drains will not anfwer theſe pur- 


poſes, is obvious. The water being on the ſurface, 
cannot find irs way to them: if they are on a de- 


elivity, the water will run over them, as it does 
over any other part of the field: and, if they are 
in a hollow, the water will ſtagnate even above 


them, and will be moſtly exhaled before any quan- 


tity of it reaches them. But hollow drains may 


bo uſed for intercepting the water of ſprings. | Be- 


 eauſe nothing more is required in this cafe, than to 
continue the channels of the water below ground to 


2 proper place, where its breaking out can do no 


harm: = CO JERRY GONE TO AO. : 
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TRR are two kinds of ſoil, that are much ex- 


r The foil in whiͤn 


there is a great mixture of W. e the foil in 
b ow is a os mixture of moſs, Experience 


: 


86 ot vor rar ion. Bock 1. 
mos, that both theſe kinds of ſoil take much 
longer time to dry than others that have en 
as much water, and are in the ſame ſituation. 
Wr will beſt know how to render theſe. foils 
- 8 by inquiring into the cauſe of their wetneſs. 
Ix is obſerved, that clay is a heavy body; that 
it does not eaſily receive water, but that it retains a 
large quantity, and will not eafily part with it, 
when once received. It would ſeem, then, that 
clay has many pores, but that its pores are ſmall. 
Having many pores, it is capable of eontaining a 
Alarge quantity. of water; but, its pores ring 
mall, 8 not ea enter into it, or 
| paſs through 4 at; 
II is obſerved, hes moſs has ll 0 83 
chain clay; for it not only retains a large quantity of 
Water, but alſo eaſily admits it. It would ſeem, then, 
that its pores are large; but that it has a ſtrong ab- 
ſorbent quality, ar contains a great quantity of un- 
diſſolved oil: The largeneſs of its pores eaſily ad- 
mits water, and its abſorbent quality, or the un- 
diſſolved oil which it CASEY. oye * e 
of the water through ü 5. 
Ix is obvious, that 1 up ſuch PRO in ako, 


: 45 caſting drains in proper places, tho of ſome 


- uſe, yet will not effectually remove the water; as 


tze foil, from its nature, retains too large a quan- 


tity, and vill not give it a paſlage into the furrows 
or drains, tho' there i is a ſufficient deſcent. To 
drain ſuch land, it is neceſſary therefore, by cul- 
| 3 to ee the ae ** and, in end 


Chap. XIX. Of draining Land 7 
As the pores of clay are ſo ſmall, that water 
cannot find an eaſy paſſage through it; to drain 


this kind of ſoil, its pores muſt be enlarged. Th . 


methods propoſed in Chap. VI. of this book, for 
_ enlarging the paſture, of plants, ſeem to be very 
proper for this; frequent ſtirring, and the applica- 
ion of ſuch mannres as raiſe a fermentation. 
Theſe operations open the pores, render the ſoil 
free and open, and thereby the water finds a more 
eaſy paſſage through it. The manures, particular- 
ly that are long in diſſolving, are the moſt proper; 
for, till they are wholly RO _ SY the 
ſoil continually open. 
Some perſons have bed chat cho hag this 
bad quality; ; though reduced to powder, yet, when 
mixed with water, becomes as ſolid again as ever. 
As this ig the caſe, though manures may help to 
make it part with the water, as they open the ſoil 
by fermentation, both in the time of the rain, and 
alter it has fallen, yet frequent plowings can do 
but! little ſervice; on the contrary, by opening the 
ſoil, make it receive the water more eaſily. It is 
therefore recommended to all perſons, who have 


this kind of ſoil to deal with, as a matter of the 
5 greateſt i importance, to lay up the land, before the 


tainy ſeaſon comes on, in ſuch a manner, as allows 
the water the moſt eaſy paſſage, and expoſes it beſt 
to the influence of the winds. For thereby a great 


quantity will run off, and be extaled, men, 5 | 


- wiſe would ſink into the land. 
As moſs has its pores too large, and has an ab- | 
N quality, or a large quantity of undiſſolved 
. a my nn the e of the water through 
ö ä - 5,2 ny. 


— I Of Veortarion _ | Book l. 
„ to drain this kind of ſoil, it is neceſſary to leſ- 
1 ſen its pores, render it more compact and firm, and, 
t, poſſible, deſtroy its quality of retaining water. 
_. Frequent ſtirring, as already mentioned in the caſe 
= of clay, and the. application of ſuch matures as 
raiſe a fermentation, will leſſen its pores, and render 
it more firm and ſolid; and thereby prevent it from 
receiving ſo large a quantity of water. And the 
application of ſuch manures, as tend to make the 
moſs putrify, and to diſſolve its vils, will, in ſome 
meaſure, deſtroy its ae of retaining water, and 
thereby allow it a more eaſy paſſage, = 
SOMETIMES it is reds that land: is wet, 
though there is in it a great mixture of ſand or 
_ gravel, Theſe are kinds of foil which allow the 
Mater an-eafy paſſage, and are commonly very dry. 
When they are wet, this muſt be owing to the na- 
ture of the bottom. Clay, till, or ſomething that 
does not eaſily admit water, muſt. lie near the ſur» 
face. When'this is the caſe, the land, though = 
3 declivity, will be wet after violent rain. The 
Mater is cafily admitted by the ſand or gravel on 
tte ſurface; it is reſiſted by the clay, or till, in 
| the bottom; and, though it deſcends along theſe, 
| "yet the abſorbent quality of the ſoil, and the other 
4 interruptions which the water meets with, render 
its motion very-flow. When land in this ſituation 
is on a plain, the qualities of the ſand and gravel 
_-.. can beef little uſe to render it dry. It is needleſs 
to propoſe drains in either of theſe caſes. The 
method of plowing is the only ching that can be 
| of ſervice. Farming the ridges in ſuch a manner 
5 . 3 and acing them 1 
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Chap. NX. 67 Sri" Mariſbes. 


ſuch. a manner, as to make the furrows intercept 
the water, ſeenis to be the proper way of draining 
this kind of land, when on a declivity ; and the 
forming the rides | in ſuch 4 manner, as beſt to ex- 
poſe the ſoil to the influence of the air and winds, 


ſeems to be the proper wh of 8 it _— on | 
* Plain 4 


Herz are e many Hrithed i Senad Some E 
I have been drained, and turned i into fer- e 
lle land. The water which ſupplies theſe mariſhes | 
| ariſes. from ſprings, which are obſerved commonly '$ 
in great plenty at the bottom. The water of the 
mariſhes having no current, allows plants to grow 
from time to time, Theſe plants, with the earth —__ 
waſhed down from the high grounds, by which  * 
mariſhes are commonly ſurrounded, and the an; 
| blown in by the winds, have by degrees formed a 14 
ſpungy foil, which may be ſaid to float on the wa- 
ter. A ſoil, formed in this manner, muſt be rich; „„ 
| and, when drained, of great vie ks es 
To drain a mariſh, it is neceſſary, i in the p OS 
place, to convey. away all the ſtagnating water yk ; 
and this water can be conveyed away in no other 
manner, than by a large open drain, with a ſuffci⸗ 
- ent fall. This fall muſt be ſuch, as to « zarry off the 
Water from the bottom of the mariſh\ otherwiſe | 
little . js to be "=O. from it. 8 con- 
e . | ; l © 
1 ee took I. ann 17 ak 16 — | 


E 


of 1 


0, Of VS Oo TAT ION. 5 Book L. 
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5 merous, will 


wy 5 78 e as ir falls. 


** ing away all the ſtagnating water, ſome land 


, on each ſide. will. be gained: for, the water being 
removed, the earth, by degrees, will ſubſide, and 


become frm and ſolid, | By this likewiſe the bot- 
tom will become firm; which will allow the drain, 


5 by degrees, to be carried forward through the mid- 


dle of the mariſh. If the ſprings, by which the 
mariſh is ſupplied; ariſe near the middle; this prin- 
cipal drain, with ſome branches out dem it on 
each ſide, where the ſprings are largeſt or moſt nu- 
be ſafficient. © But if there are ſprings 
in all places, as is frequently the caſe, it will be 


5 neceffary to make drains at the ſides, as nearly Pa- 


rallel to the principal! drain, -as the ſituation of the 
mariſh will allow, to intercept the water that comes 


from the heights, and ſupplies the ſprings. It will 


be neceſſary likewiſe; to make communications, b) 
Eroſs drains, betwixt the parallel. drains at the ſides, 
and the principal drain in the middle. All thefe, 
drains muſt be kept open for ſome time. When 


5 the earth hath fully ſubſided, and become firm and 


ſolid, then the drains upon the ſides, and the Croſs 
"rains, may be turned from open into hollow 


| drains: tho it would be more proper, if the mariſh 
is lafge, to turn ſome of them into fences for in- 
dboſures. The principal drain, if the mariſh is 


large, ſhould always be kept open; and, tho ſmall, 
ſhould not be altered, except the earth becomes 
quite firm, and there is a wits for Org 
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—＋ was ebend in the laſt book; that ee 
and turning over the earth is proper for in- 
creaſing the food of plants, enlarging their 
paſture, and deſtroying weeds, It was obſerved 
likewiſe, that laying land in ridges, is neceſſary, in 
many caſes, to drain it when wet. This operation, 8 
by which the earth is ſtirred and turned over, and 
a, which land is laid up in ridges, is called Tillage. 
Tur this operation of tillage may be perform 
ed; in ſuch a manner as to anſwer the ends pro- 
poſed, it is of importance to know theſe things 
following: The natures of the different ſoils pro- 
per for producing plants; the inſtruments proper 
* ſtirring and turning over theſe ſoils; and the 
15 manner of conſtructing and uſing theſe inſtru- 
ments. By the knowledge of theſe things, tillage 
will be performed in ſuch a manner as better to 
anſwer the end propoſed, whatever it is; whether 
the increaſing the food of plants, enlarging their 
paſture, deſtroying weeds, or removing wetneſs. 
To inquire, 22 into N N is bo Sn 
4 8 OK Oats 


60 ie 5 . cn 
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Cc H A P. wo 
Of the dives 7 foils ith reſin to rilloge. 


T is dict 8 e the different ſoils to 
proper claſſes. Every ſoil is a compoſition of 


different kinds of earth, and is diſtinguiſhed by 


the kind that prevails moſt; ſuch as clay, moſs, 


ſand, Se. When treating of ſoils with reſpect to 
village, it is needleſs to diſtinguiſh them in this 
manner. It is more proper. to divide them into 


theſe kinds following: ſtiff and light, wet and dry, 


deep and ſhallow, The reaſon. of this is obvious: 


the method of performing; this operation of tillage, 


has a reference to one or more of theſe qualities of 
ſail, and to no other. When treating of foils, with 


reſpe& to the application of manures, another di- 


viſion may be neceſſary, and other qualities con- 
ſidered. But, in treating of tillage, this diviſion is 


— 


ſufficient. It is proper, however, to obſerve, that 
there are different degrees of all theſe kinds of 


ſoil; which makes a great variety of them; and 
0 Ra 9 9 5 a 5 Ms the ane of S N 


=o 1 A p. Wm. 8 
of: th ; 1 vn, wed in village. 


5 eas are 2 variety of ;nftruments = in 
= tillage: the plough, the harrow, the roller, 
"the — the f * Sc. There are a variety of 


* 1 5 MON 1 85 kinds . 
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cap W. | Of the Plugh 3 
kinds alſo of theſe different infl t. 8 
firſt three of them are the inſtruments chiefly uſed 


in our fields: the plough, the harrow, and the 


* 


roller. We ſhall confine ourſelyes therefore to the 
conſideration of them; and we begin vn the 


_ as the ere e 


CHAP w. 
0 the plough. 


HE 5 is the principal An l 

1 in tillage. There are ſeveral kinds of 
| ploughs uſed in Scotland: the old Scots plough, . 
the plough with the carved mold - board, the plough 
with the feathered ſock, the wheel-plough, the - 
| four-coultered plough, and the iron plough. All 

of theſe ploughs differ from each other. The dif- 


ference betwixt ſome of en and e is Seats 


5 conſiderable. e 05 5 i | 
Each kind has its 1 2 9 its 2 
peeculiar properties. It will not be amiſs, that we 
give all of them a particular examination, conſider 
the. eren parts. dr een how the various ee 
of their ſeveral parts, and compare 
| themſelves, and their operations, with one . 
By this we will heſt know, in what reſpects one kind 
is preferable to another; and likewiſe how, and on 
what occaſions, the different kinds are to be uſed. 


Tur author of the new fyſtem of 


* upon him to ſay, that there are no leſs than i 


| OY 1 | He likewiſe abe, thr 0 kinds 15 


an hundred differ 


. — — — 
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only are neceſſary. He deſcribes the two kinds; 
Pa. and calls the one a ſtrong plough, and the other a 

mall. The ſtrong one, he ſays, is for hard ſtiff 
clay; and the ſmall one for ſoft mellow: land. 
"Theſe ploughs, he does not pretend, are fitter for 
tillage than the others; but that they are much ea- 
ſier drawn. Two oxen are ſufficient, he ſays, for 
the ſtrong one; and two horſes, or even one, for 
the other. He aſſerts, that one of theſe ploughs, 
with two cattle, will do more work than one of the 
common ploughs with: fix. Such aſſertions are but 
too common with the writers on agriculture; and 
are evidences of nothing ſo much, as of the * 
” FAR - the Pride ne the 1 of e 


wt '+.; 5 


1418: It" A * 9 
o the old Seots pry 


TT; 1s p pro 1 der to begin with this TAIT; as it is as 

_ 2. yet the moſt common. It is ſuppoſed to be 
: 0 40 Plough moſt generally underſtood; and there- 
ſore the other ploughs ſhall be compared with it, 

rathen than with one another. When right made, 
ĩt is the beſt general plough; that i is, the moſt pro- 

per plough for all purpoſes, when one only is uſed. 

Some of the other kinds of ploughs are, perhaps, 


more proper for ſome particular uſes; but none f 


ſtmem are ſo fit for all purpoſes. This may appear 
ſurpriſing to ſome perſons; and, therefore, it is 
naeceſſary to obſerve; that, by the plough, we mean 
tze original ſtructure, form, or plan of the plough, 
* not this 0 al — . it is in mou: of 


ö ; 5 ö 


„ 


Becauſe bad tradeſmen make this plough heavy 
and cluinſy, ſome perſons ſeem to imagine, that 


this is intirely owing. to. the kind of plough: but 

this is unreaſonable; for it is certain, that this 
; plough may be made as light and 25 as any kind 
ol plough whatever. 


Warn we aſſert that * Scots plough i is the 
moſt proper for all purpoſes, i it muſt be remember⸗ 


| ed, that we have in view the lands of Scotland, in 
in their preſent ſituation. In lands that are impro- 5 
ü ved, where the faſt ſtones have been catefully dig- SE 
9 60 ged out, and the ſmaller ſtones frequently gathered 
= and the land kept free of the roots of quick- -— 


Wing gr the Scots plough may be made ſmaller 


and lighter, than in the following deſcription, ſome 
improvements may be made upon it, and even 
ſome other kinds uſed to greater advantage. But, 
While our lands are in their preſent ſituation, this 
+ plough will be found, 1 trial to be the moſt 
convenient. * 
Tue ſeveral paris 40 this ploightss are, the bea | 


the beam, the ſheath, the wreſt, the mold- board; 


land below; the coulter for cutting any thing that 


is hard on the ſurface, and for ſepatating from OD 
| the kam land the earth that is ſtirred and turned 
| e over 5 


85 "ki. a © 9G of management ALES requires the frequent. 
5 laying of land into graſs, for hay; the e ton 
5 me . off i in a a ſhort pm n 


N 


ys Chap. V V. of the old Scots Plough. 3 = 
tie ploughs in the different parts of the country. 


the two handles, and the two rungs ; theſe are 3 
timber: and there are of i iron, the ſock and cont 
ter. Theſe different parts are deſigned for the pur. 
poſes following ; the head and ſock for opening the 


* 
£f 


36 
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over by the plbigh; the wreſt and mold- board for 


raiſing this earth, and turning it over; the beam 


- fot fixing the draugtit to, and keeping the ſeveral 


| plough is good, an 


parts of the pfbugh together; the two handles for 


ditecting and managing the Plough; and the two | 
kungs for fixing the two handles together, 


Tnoucn the o + form and ſtructure of this 


tho a great deal depends \ upon 
the juſt proportions of its ſeveral parts 'yet few 


| perſons have examined it with that Accuracy which 
it deſerves. . se it for granted" that the 


4 0-5-© 0 


and, without knowing whether or not the ſevera 


. parts of it are in their juſt Proportions and Poſiti- 
ons, Have been prevailed upon to atteſt, That up- 

on trial, a plough of another form is found to be 

more eaſily drawn, and to make better work. A 


comparative trial i is, no doubt, the proper way to 
judge which of two ploughs is the belt : but, by 


| this trial, we cannot determine which of two kinds 
is the beſt, unleſs we know that both the ploughs 
tried are equally good of their kind. This is men- 


tioned to prevent perſons from being impoſed upon 


by pretended trials, and to engage them to make 

_ themſelves maſters of the ſtructures of the different 

ploughs, before they determine which is the beſt. 
5 h it ſhould be allowed, that, i in ſome 
8 reſpects, the Scots plough i is infer; 


Bur thou 


lately introduced; yet ſtill it may be uſeful, par- 
ticularly to thoſe who are attached to it, to give a 


35 | e, deſeription of ty and to ſhow how to 


1 je RAI: 


r to. ſome others | 


troduce plotighs OE a E form i its Ra ; . 


= 


| Joined together ; and, to a 


5 ay ir in going, and not o calily püt out f its 4555 , 
5 tion, "when. it meets with obſtrictions. 'Tyeaty 
inches maß be conſidered : as a mean length, Abe | 
Will anſwer tolexably well in every ſort 1 La J. 
5 In land Where there are few obſtructions, 


g ey {8 F371 Be 


Sas V. G de eg Seo Nn 
make, it, in the manner ok er n anſwer the t 
* poſes deligged. | 


* 


33 N ; 


Tur this Jeſcription of 1 Scots. FER ma 

be he better. underſtood, we Thall conſider the e- 

yeral parts c of it ſeparately, ; and. ſhow how they are 
us, thall make os 


of, a few figures. 
TRE part ot, the es x. falls naturally g to. 


be ae in the firſt Place, i is the head; ſee 


The i ngth. of the head, from. A toB, i 


= 3 twent ty 1 — * and the breadth, from At 
P, about five” inches. 'Ci is, the point upon which 

1 the ſock 1 18 driven; 3 and the : length from B to C's | 

275 about. ſix. inches. A is the mortoiſe, : into "which the 
larger handle is fixed; ard vi 18 the e jiito 
I which the ſheath 1 is fixed. 


240 


5 


755 Tur head is the part "=p the Beh that gies i 
th e ground. "The ſhorter therefore that it i is, the 


| FOIA is the les, and the plough i the eaſier dr. 


57 


nd the longer that is, the Plough 1 is the Thy 


e a little ſhort ter; but in hand. here were ate A _ 


o y LION it 4 7 be 4 little * This. 


8. 6 
7 
4 * 
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ats ser the bleaghs 3 in Scotland, i8Itatled 
the head, is commonly, in England, made of iron; is of one 


e ere fee = 5 5 0 


* 
2 "— 


cue oil boli, of dsc off 63 movies obo 


I * 2p 


N irt „ __ 
7 The two" mortoifes in it will not allow it, at leaft 
where they are, to be much leſs than five inelies, 
i even in fand Gers the plough reigers With the few- 
elt interruptions in going. The length from E tö 


| ce is for nn the! fa, and 2 ſerves den 


1 * : 
: ow 


| 70 85 * thiis fixed ti 
. JAB. 15 is 1 ee to che heac 
AB; ay obli 


FE 
=p 
”" Od: 
It 
e 
275 
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. The 3 3 of 5 1 1 22 15 5 to turn over the 
5 earth of the furrow, which the plough makes: and 
i is obvious, that, according to the poſition 'of the 
heath, the earth of the furraw. is turned over fnore 


6 


wy 


; , or is raifed and turned over more gradu- 
I lly, -- 5 iE the lheath | is ſet 1 near the perpendicular, | 
ie earth of the furrow, i in riſing x up from the fore 
par "of the wreſt, i is ſoon reliſted. by the mold- 
| board, and turned oF ſuddenly. For, if the 


heath, inſtead of being placed in the poſition 
$ * is laced e . Perpe 1 in ag 


» FTIR *. e which mea ates, 

* the! ſame name given it by ſome of the Engliſh writers. 

But, in the ne- modlelleſl Hartfordlbire, iplitel-plorigh,/ that 
: ich n to EM t is called the OC PEG 


— 


Chap. y. Oo the ol Seu Enel. 99 
poſition e B, the mold-board, as it makes an angle 
: wah the plane of the head and ſheath, of about 
30°, as ſhall be ſhewn afterwards, will be raiſed 
= that plane, at the point | f, and will give re- 
| ſiſtance to the earth of the 5 9 5 at a Place c of 
- - as plough, where no reſiſtance is given, if the 
2 ſheath is in the poſition EB; and therefore will 
turn it over more ſuddenly. On the other hand, 


£225 if the ſheath, inſtead of being placed i in the poſition 


EB, is placed more floping in the poſition, g B, 

then the earth of the furrow is higher raiſed ug, 
1 | before i it meets with the fame reſiſtance; as when 

the ſheath is in the polition E B, and 1s turned N : 

more gradually. 

Ir may be "erred ne that, Pe 

the poſition of the ſheath, the 1 upper Part of 1 Fl, | 

where it is fixed to the beam, is nearer or. at a 
Sr eater diſtance from 1 the outer ſee hg. 6. And, 
| according to this diſtance, the plough. is 5 greater 
ar leſs danger of anf choked (as th e plowmen : 
_ term it), when £08 in 1 that 1 is fl, of the roots 
of gquickenit Ny or has upow it a rapk fubble. 

- Any perſon, tl at wi 0 obſerve a Nee * 
ing in land j in 5 of theſe ſituations, will 
fad, chat the ſtubble, or, dhe roots, "which | the | 
Þ ygh , puſhes before it, are ſometimes intangled 5 
_ betwixt. the coulter and ſhea cath, and thereby the 


5 ploygh interrupted. The nearer | that the ſheath 


: and coulter are to each other, where they : are fixed 

2 to the beam, this happens Ty oftner; and, the 
9 3 are from N 8 ther, this N dens 
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f an tangle th 1 loa of about 6⁰⁰⁵5 dle earth of 


1  furrow will be ſufficiently : raiſed, Before it is 
turned over; and the ſheath and Walter will be at 
a ſafficient diſtarice from, each other, where fixed 
to the beam. EA} e 8 
Tat th i the ſheath depends upon the 5b. 
(3b 5 of the beam. As the beam is high | or low 
et, -the ſheath m it be longer or ſhorter. It 18 
© any about A oot from the upper { ſide of the 
head to the under ſide of the beam. It is need- 
els to give directions about the breadth and thick- 


ness, for they, ſerve 30, e but to render it 


ot uo 
LOS: 3713 Rs r Ng * 


4 R larger 3 falls to be next conſidered. 


he head; by y driving i into the mortoſſe, i is 
80 in che ſame Plane with the head. It is Ih 
length, from, A to. F, about five feet four inches; 
and in diameter, at K. and upwards to the place 


Where it is fixed to the beam, about two and an 


half inches; but it becomes leſs and leſs, as it ap- 

roackes to F. The handle is not ſtraignt; about 
ten inches from A, there is a curve, which, when 
F is raiſed to its Proper Bei rhakes” the lower 


Fr for a *:; 


ermine the poſition of the har 


Furt of it nearly parallel to the ſheath E B. | " To | 


nn 


73 =o and raiſe the: epd of . handle, F F, 5 


two inches from the end of the handle, which. the 


DE holds by, to the bottom of; the furrow | 


Whie h the Borg makes-when goin 
e ee . 


5 t arts 


4 


* 


Tepreſented in as 3. by. FA. It is fixed to 


MA tat is, £4, it mah #-; ae Auer Br | 
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of the old * Phu 


Accbnbike to the letgch of the handles, ie 


cha that holds the plough manages it the eaſier, 
'The reaſon is obvious; the longer that the handles 
are, the ends of them, which the plowman holds 
| by; are the farther removed from the centre of 
gravity; and therefore tlie ploughitfelf is turned 
by them with leſs ſtrength. If the larger handle is 
about five and an half feet, the plough may be ea- 
fly managed upon any kind of land. The handles 
of the Hartfordſhire wheel - plough are ſhorter; but 
then it is to be obſerved, that the wheels regulate 
the plough, Ty leave the 1 Gat n N 
little to do. ar e e e en 
Tur lieber that hes WY o the latter: are 
Mild. provided they are no higher than the lower 
part of a man's breaſt, the perſon that holds can the 
more eaſily raiſe the plough out of the ground; 
for the plough is raiſed out of the ground by preſ- 
ſing upon the handles, which raiſes the fore part of 
15 the plough: and a. perlen can preſs with greater 
force when ſtanding upright, chan he can do when 
5 obliged to ſtoop.” On the contrary, the lower that 
. the handles are ſet,” the plowman can the more 
eaſily force the plough. into the grou 
plough is forced into the ground 
bandles, which ſinks the fore part of: the plough; 
and a perſon can raiſe a weight much more caſily, 
g Phe he is obliged to ſtoop to it, than when it is 
. raiſed above his hand. When the handles are ſet 
about three feet high, 4 perſon of an ordinary ſize. 


may manage the Plough; and, with- no:great. dif 


= Heul, Can either raiſe "1 the plough out = pa 
"grou nd, bas * * es an 8 5 


IP aal we oY 8 
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deſign of the curve in the handle is to 
. trengther 2 plough ; for the nearer that the 
* it, by the curve, approaches to the 
| pyraltel of the ſheath, the beam is the ſhorter, and 
the plough more compact and firm. 

Mx proceed, next to the deſcription of the beam. 
: It is repreſented. in fig. 4. fixed to the larger han- 
dle and the ſheath; all of which, with the head, 
are in the ſame plane v. The length of it, from 
HI to I, is about fix feet. It is about four inches 
diameter; and it is curved in ſuch.a manger, as to 
"maker , <-obout fire inghen. - 
Tux plane of the beam muſt be ſo far raiſed 3. 
am of the head, that, when the plough 
: en er ae, the beam may not be 
incommoded by any thing on the ſurface, But it 
ee eee * 


I Ba: 


C * Sowe p ons are - at a 1th to | comprehend how this plough 
. a go right, when no land is given by the beam. To ac- 
count for this, let it be obſeryed, chat land is given to a 
 -plongh either by the manner in which it is conſtrycted. or by 
_ he manner in which the cattle are yoked to it. When the 
5 200 is paced to the right of the. plane of the head, then land 
| en by the conſtriction of the plough : and when the cat- 


dite are yoked in ſuch a manner as to make the beam, ben the 
= 1 move along the unplowed land, then land is 
men by the manger of yoking the cattle. The. ordinary way 
ef .yoking cattle, is in pairs, que of each pair go in the laſt 


mac furrow, the others upon the unplowed land : the heam 


lez-in a ditection betwixt them, and the diſtance of the land- 
"ide of it from the furrou may be from five to nine inches, 
| which, if me beam is in the fame Plate with the head and ſock, 
i the breadth/of che earth og furrow ben 2 2 
? eee or is the quantity of n the 
en 5 


the bend BA, be extended to K, and let the per- 
bendicular, K H, be raiſed upon B A extended, ſo 


that it may be about ten inches, from K to the | 


| pics vets the perpendicular cuts the handle, at 


and H is the proper place to which the end of | 
the beam is to be fixed. This makes it ten inches, 
from that place of the handle to which the dean is "5 


fixed, to the bottom of the 2 made 14 Ur 


Late in going. 
Tus poſition of he beam depends upon 8 


Bae of cattle in the plough, and the manner ri 


which they are yoked ; and it is ſer high or low, 
po  Keording to the direction of the draught, 
To determine the poſition of the beam, when 


=O are two horſes in tlie plough yoked abreaſt, 


extend A B, the other way, to I, ſo that the dif- 


tance from K to 1. ma: be thirteen feet ; which is 


allowirg fix feet for the length of the beam, and 


_ ſeven feet for the diſtance of the ſhoulders of the 


© Bs; from the point of the beam. At L raiſe 


perpendicular L. M about four feet four inches 
* the height of that part of the ſhoulders « 


the horſes, - to which the draught is AN. "Then ; 


et ermine, as exactly as poſſible, what po 


| line AB is the centre of gravity. of e 1 a 


Which, when the plovigh js finiſhed, will 15 fou 


d be near to 7 8 behind the ſock, and about fix 
es up from the baſe. | Join M to S, and beg J 


" Het end of the beam, T to touch the line SM; an 


its is is the proper polition of the beam, whe there - 


* * two horſes in i the en abteaſt. 


8 


5 8 


tlie nearer it is to the head, the Rica 6 this Bs 5 
ter, and the plough more compact and firm. Let 


Wann | 


0 


* 
* 


W 


104 . Ot Tiubae x; Book N 


Wurx Py cal} is plac ed in, "this manner, let 
fall the. perpen cular, IN, from the place to which 


the draught, is fixed, upon AB extended. This 


perpendicular: is found to be; about twenty-one 
inches; ſo chat, if a rule 1 1s. laid along the head, 


and extended forward, and the beam placed i in 
ſuch a manger, as to make the neareſf diſtance 
from the boltchole, at the end of the beam, to the 


rule, about twentytone inches; it is right placed, 


as before directed, when two horles only e are in t the | 


plough, yoked abreaſt, 
Jo determine, the poſition of the beam, ben 


5 there : are four horſes i in the plough, yoked. two a” 
; breaſt, extend. AB to O, 10 that K O1 may | be twenty y. 
two feet, which is allowing nine feet for the diſt- 


111. 


ace of the ſhoul ders of the. Hirt pair from- the | 


ſhoulders of the laſt. pair; at O-raiſe th perpendi- 
ilar QP equal to LM, and join P to 85 


8 
* n 


.wo 5 | 
a qual forces are now. applied to the ploagh in diffe- . 
tent directions, the one in the direction 8 M. a * ih 
And the other in the direction SP. Biſect the angle 3 
| Ms 5 35 the line 8 N and e the 0 e 


1 22 70 =o two abreaſt. | 1 55 us eb i 
the end of the beam cuts the line SQat * then | 
the beam is in the poſition He > Wi and the perpei den- 
dicular N is found. to be about eighteen inches; 
DO that if the beam is placed in ſuch a manner, 
tat the neareſt diſtance from the bolt hole to the” 
. rule, in the poſition Peg mentioned, is 2 

: EE, OW | it 1s PLOT ec 


N 1 9 Four 


5 when, there « are 8 


„ 442 
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four horſes. in the ploughFyoked two abreaſt. In 
the ſame manner may be found the true poſition 
of the beam, whatever number of cattle there are 


in the plough, or in whatever manner yoked *. 
Tux beam is made fix feet long. It is endes 


; ther” it cannot be much ſhorter. The draught in a 

- four-horſe plough muſt be fixed in the line S 

Nou, ſuppoſing that the beam is fix feet, QN is 
_ _ only eighteen inches; that is eighteen inches from 

the bolt-hole to which the draught is fixed, to the 

bottom of the furrow made by the plough in go- 

ing. Suppoſing likewiſe that the plough makes a 


-furrow ten inches deep, as is ſometimes done, then 
there are only eight inches from the bolt hole to 
the ſurface, and if the beam is but four inches dia- 


meter at the bolt-hole, which is the leaſt that can 


be ſuppoſed, if there are two bolt-holes, there are 
only ſix inches from the under ſide of the beam to 
the ſurface, which is as little as can be allowed, to 
n the beam from meeting with 1 interruptions 


in ee _— 5 hs Aa i is uſed 
: 3 PO AS: for 


»» Tuoven a << is right conſtructed; yet in . lands 


it will go too deep, and in others not deep enough ; W this is 
' owing to the oblique. polition of the coulter meeting with re- 
ſiſtance on different places. If the land is ſoft and free above, 


and hard below, as is the caſe when one is inclined to plough 


2 field a little deeper than uſual, the reſiſtance which che point 


of the coulter receives, gives the plough: a tendency to come 


out of the ground; and when the land is firmer above than 
below, as is the caſe when there is a tough ſward of graſs upon 


ſoft land, then the reſiſtance which the coulter meets with 


above, more than below, makes the plough go in too deep. 
It is very difficult to make a plough go in land of this kind at 
eee 8 having A Wheel at the end of * 
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for altering the eard 'of the plough. Put if the 


155 beam is made leſs than ſix feet, to bring the bolt- 
haue to the line 8 A, it muſt be ſet lower; and if 


this is done, the beam has not freedom to move, if 


the furrow is ten inches deep. The beam, how- 


ever, may be made ſhorter in a two-horſe plough, 
or an ox-plough. . The draught in theſe ploughs 


. muſt be fixed in the line SI, and the bolt-hole 
may be brought to R, which makes the beam fix 


or ſeven inches ſhorter, and yet ſtil}as far from the 
bottom of the furrow as in a four-horſe plough 


when it is at Q. The length of the beam, how- 


ever, depends upon the depth of the furrow intend- 
ed. If the furrow at any time, is to be more than 
ten inches deep, the beam muſt be more than ſix 
feet long; but if it is never to be ſo much as ten 


inches deep, the beam may 1 __ than ox Set, 4 
; 2 ſurface is ſmooth... 


Tux beam is curved f as to lk FOR perpen- 
e c 4 about five inches; e is the place of the 
beam through which the coulter paſſes, and it ſlopes 
in the poſition e, When there is any ſtubble or 

a ſward of graſs on the ſurface, or any roots in the 


* land, they are raiſed up by the plough in going „ 


and if immediately before the coulter the beam is 


placed near the ſurface, the things raiſed up by the 


plough are intangled betwixt the coulter and beam, 
and thereby the plough is much incommoded. 
The n more that the beam is e that is, the 


6] are zumed to 5 along with che — 1 of the 5 


furrow, 


pe” 
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furrow, inſtead of being intangled betwixt the 


beam and the coulter. But the longer that cd is, 
the beam is the more eaſily broke, and the ſheath 
and coulter being longer, are thereby rendered 
weaker, - and the more eahily broken likewiſe, 
When the beam is eurved in ſuch a manner as to 
make c d about five inches, the impediments that 
the plough meets with in going may eaſily be re- 
moved, or, according to the language of the plow- 
man, the beam is well redd, and at on ne: time 
ſuſficiently ſtrong. 

Tur perpendicular HK let fall from the place 
| hats the beam is fixed to the larger handle, to 
the plane of the head continued to K, is ten inches; 
according as the beam is curved, the end of it at 
H muſt be ſet higher or lower. If it is much cur- 
ved, it may be ſet the lower, becauſe the curve 
raiſes from the ſurface that part of the beam by 
which the plongh is incommoded ; but if little 
curved, it muſt be ſet the higher, that fo before 
the coulter it may be raiſed to a proper diſtance 

from the ſurface. When the perpendicular c d is 


- about five inches, the perpendicular HK may be 
about ten inches. 
Tun poſition of the beam depends upon the way” 
"of yoking the cattle, and the direction of the line 
in which they draw. If the perpendiculars ML 
way PO are made longer, or brought nearer the 
| plough, then the end of the beam at I or Q muſt. 
| be higher raiſed; and if the perpendiculars, are 
| ſhorter, then the 3 of the beam muſt be lower 
1 When K L. is thirteen feet, and LM four 
feet four inches, fo that the ay ages is in the direc-" 
| 2 2 e 
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tion BM, en IN is twenty one inches; but if | 


7% K Luis leſs. than-thirteen feet, or LM more than 


- four feet four inches, IN muſt be more than twen- 


ty one inches; or if K L. is more than thirteen 
feet, or L. M leſs than ſour feet four inches, 


IN muſt be leſs than twenty-one inches. In like 


manner, if K. O is twenty-two | feet, and O P four 
feet ſour inches, Wig two: draughts given to the 
plough, the one in t 

in the direction SP, ſo as to make the direction of 


direction SM, and the other 


the united draughts i in the line 8 0. then I coin- 
cides with 2 and IN is only eighteen inches: 


1 but if K O is leſs than twenty-two feet, or OP 


more than four feet four inches, IN muſt be more 


than eighteen inches; or if K O is more than 
twenty-two feet, or oP leſs than four feet four 
5 inches, IN. muſt: be le than eighteen inches. 


* From the account here given of the method of 


placing the beam, it will appear how the plough, 
may be made to go deeper or ſhallower, by the 


different ways of yoking the cattle. By placing 


15 the cattle at a greater diſtance from the plough, or 
| putting 1 the traces lower upon their choulders, the 
plough is made to go deeper; and by bringing the 

Cattle nearer the plough, or raiſing the traces, or 
ſhortening the web < es, 


the ee is | BON * 


8⁰ hallower'*, # 


4 * pen CER in 1 8 5 reflified two AO gag in 
ate, which led him to place the Point of the beam too 
dw, ot too near the line AN, ſee bg. 4. plate 1. The firſt 


e r dmr, was in determining the height of that part of 


' the ſhoulders of the horſes to which the draught is fixed. it 


was reckoned at three feet four inches, Whereas i it ought to 


baue been four an four inches, 3 is ſo reQtified i in this = | 
x tion. 0 
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Fid. g. repreſents che ſock fixed to the end of 


the head; it is about two feet long. As the head 


is twenty inches, the parts of the Scots plough that 


anſwer to the Engliſh. plough-ſhare, are in "ue 
about three feet eight inches. 

In fitting the ſock to the head, it is . ne- 
"alin to turn the point of it a little towards the 
land, or to the left ſide. The reaſon is this: The 
ſock, in gaing eee meets with greater reſiſt-. 
ance from the land-ſide, which is firm, than it does. 
from the furrow-ſide, which eaſily yields to it. This 
gives the plough a tendency to come out of the. 
land; and therefore, to prevent this, it is neceſſary 


55 pur the Bain of the ſock a | little enn the 


2 The ſecond error was in e the PO of the Y 


tre of gravity. It was ſuppoſed to be at B, whereas it 
| ſhould have been placed at 8. He did not imagine, however, 


c chat any perſon would have miſtaken him ſo far as to think he 


meant the true centre of gravity; as it cannot be ſuppoſed, 
that one in the leaſt degree acquainted with natural philoſophy, 


or even who has capacity enough to underſtand the meaning 5 


al the terms uſed, could think that the true centre of gravity 
in any body is to be found on the ſurface. By the centre of 
gravity, he meant the point in the under fide of the head im- 


mediately below the true centre. He imagined that the 
draught ſhould be fixed in the line from this point, rather 1 


than in the line from the true centre. The reſiſtance which 


the lower part of the plough, when going, meets with, led 
bim to imagine that it is neceſſary to fix the draught in the line 


from this point, to prevent the piough from going too deep, 


5 which he imagined would be the caſe when the draught is 


fixed inthe line from the true centre. But tho, in pulling any 
"kh body, the reſiſtance which the lower part of it meets. 
* tends to alter its poſition ; yet the plough goes in ſuch 

2 range that EIT Th (FIRE RE: I 
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land: By turning the point of the ſocky an altera - 
tion is made in the going of the plough. When 
turned to the left ſide, as has been obſerved, the 
-  plough takes off more land; when turned to the 
Tight, it takes off leſs land; when turned upwards, 
the plough goes ſhallower; and when turned down- 
Wards, it goes deeper: for to the ſide to which the 
point of the ſock js turned, the plough naturally 
tends, from 955 reſiſtance it meets with ano the 
oppoſite e. 5 | 
Bur it is Wee that the kid the point of 
| the ſock, not only makes an alteration in the going 
of the plough; but alſs makes it not ſo eaſily drawn. 
For let us ſuppoſe, that the ſock, inſtead of being 
in the direction BP, is in the direction BO; ſee 
| fig. g. the beam and the head being in the fame | 
2 the plough muſt move forward in the di- 
rection AB; and it is obvious, as this is the caſe, 
that it HOT Wy: 1 refiſtance when the ſock 
A is 


ang indeed ok ET] it is _ "he it 1 little or no 
alkeration, and therefore, that the draught ſhould be fixed i in 


_ the line from the true centre of gravity. Same perſons are 


of opinion, that it is of no importance to find out where this 


„ point in the plough lies, as it is by proper trials that the true 


poſition of the beam muſt be determined; and as the error 
committed by the Author, is a certain evidence that ſuch fup- 


_ poſitions are not to be depended upon, he acknowledges this: 
At the ſame time, he is deſirous to determine this point in tbe 


plougb, as exactly as poſſible, to ſhow, that the plough - 


TE formed. upon mechanical principles, and operates in the ſame 


manner as other. machines. It cannot be denied, that the 
_ ploughis a machine capable of great improvement z and it 

muſt be allowed, that the conſidering i it as formed upon the 

fame principles: with other machines, and the determining: the "Wy 
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js in the direction BO, than when in the direction 
BP. When the ſock is in the direction BP, the 
point opens the furrow to its full depth, and no re- 
ſiſtance is given but to the upper ſide, by the rai- 
ſing of the earth; but when it is in the direction 
BO, reſiſtance is not only given to the upper ſide, 
by its raiſing che earth, but a much greater refiſt- 
ance is given to the under ſide by its opening the 
furrow. For as B is much lower than O, the fur- 
row is not opened to its full depth by the point of 
the ſock, but is made deeper by the under fide of _ 
it, as it moves forward; which is a great interrup- 
tion to the plough, and makes | it 1 er eg per ind 
draw. 1 
N may be Served likewiſe, that ah Sing * | 
: the plough depends, in ſome meaſure, upon the 
length of, the ſock. The longer that the ſock is 
the plough goes the deeper; and the ſhorter that 
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it is, the plough goes the ſhallower. - The reaſon = 5 
is this: When the ſock is made long, the centre 4 
7.3 


of gravity is brought forward from 8. This 
would require the end of the beam to be ſet lower; 
| and, if this is not done, the plough muſt go too 
deen On the other. hand, if the ſock is ſhort, 
| the centre of gravity is put back from 8, Wwhick 
would require the beam to be a little raiſed; and, — 
il this is not done, the plough muſt go too ſhat- oY 
low. That a change of the centre of gravity re- 
Alires an alteration in the poſition of the ban 
certain. For, let us ſuppoſe that the centre 
gravicy, inſtead of being at 8, is at a; ſee fig. 4 | 
een 8 to N. anten 101 penn the N GE 
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112 ne en. 
Actibe the' arc. 8 When the centre of gravity 
is at S, the end of the beam muſt be at; for it is 
there that it touches the line 8 M. But if the cen- 
tre of gravity is at a, the end of the beam muſt be 
at Q; for it is there that it touches the line a M; 
and thus, when the centre of gravity is brought 
forward, the beam muſt be lower ſet. Let us now 
fuppoſe, that the centre of gravity is, on the other 
fide. of 8, at 5; join h to M. The point of the 
beam muſt. now) be at N; for it is there that it 
touches the line a M: and thus, when the centre of 
_ [gravity is put back, the beam muſt be raiſed. It 
will not he improper to obſerve here, that the 
place of the centre of gravity is altered according 
to the number of eroſs · trees uſed in yoking the 
Cattle. Sometimes one only is uſed, ſometimes 
_ three and ſometimes fix. Now, as theſe croſs-trees 
are at a great diſtance from the centre of the 
plough, the adding or taking away any of them, 
| muſt have great influence in altering the place of 
-othe centre of gravity, and therefore may require 
an inch or two of difference in the «re of the 
- end of en,, 56; Tas 
Fd. 6, repreſents the coulter fixed to the l 
'& is abend two feet ten inches long, den undd ün 
half inches broad; ſharp at the point, ſharp alſo 
beſote, and thick on the back, like a knife. To 
determine the place of the coulter, raiſe a perpen- 
- dicular at B, upon the head AB; and here that 
e cuts the beam, is -the place through 
Which the coulter paſſes. It is fixed and directed 
2 wedges, ſo as to place the point of it —_— . 
ot 1 a * before the point of the ſock; and 
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upon a PA 5 the left ſide of the head. This 


; A + Oblique poſition of the coulter makes it have the 


greater influence. For when it meets with roots, 
or any other things that interrupt its going, it 
throws them out of the land, which requires leſs 
ſtrength, than cutting or puſhing them forward; 
Which it muſt do, if ſet near the perpendicular. 
Beſides, in this oblique poſition, it more eaſily cuts 


3 thing that is hard, as it moves forward, than 


when placed more upright. Its other poſition, 
with a point in a line with the left ſide of the head, 


bau it open the furrow in ſuch a manner, 25 % 


prevent the reſiſtance to the head from being fo 
great as it would be, if the point « of the'coulter was 
placed more to the right. For, if the point of the 
coulter is placed to the right of this line, the left 
ſide of the ſock rubs upon the firm land; but, if 
the point of the coulter is placed exactly in this 
line, then this ſide of the ſock meets with no re- 


ſiſtance, but from the earth that falls betwixt the 80 
ſock and the coulter. On the other hand, if it is 


Pots to the left of this line, it will force a great 


load of earth upon the ſock, meet with more refiſt- 
-ance itſelf, and be in greater danger of being bro- 
ken, or put out of its direction. From this we 5 85 
may obſetve, that the going of the plough de- 

| pends, in ſome meaſure, upon the poſition of the 
coulter. If the coulter is placed upon a line with 
tte left ſide of the head, then the plough meets 
| | with little reſiſtance on that fide, and goes ſtraight 
forward: but, if the coulter is placed to the right 
ok this line, then the plough meets with refiſtance. 
ama a aud is nee 29 5 br N (2 8 
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1 is 19 5 to 5 left of this line, the reſiſtance which 5 
it meets with on the right fide, forces the plough 
a a little towards the land. The placing the coulter 


in this Way, with. the point of it much towards the 


. 5 land, has another effect; it makes the plough go 


more: ſteadily. The greater that the diſtance is be- 
tuwixt the point ok the coulter and the point of 
the ſock, the earth. that the coulter goes in, is the 
firmer; and thereby it becomes the more difh- EY 


: cult for any interruption, which, the. ſock meets 


Vith, to put the-plough, out of its direckion. 1 
lay plowman, ſenſible, of this, for his own eaſe, 
will make this diſtance much greater than 1 it ought | 


Sr E: to he, if care is not taken to preyent him. But | 
: Eds the going of the plough. depends. not. only. upon 


the poſition « of the Point. of the coulter,. but allo 
upon the poſition of the plane of * If the 
coulter is placed in ſuch & manner, that the plane 


WIS ee the plane of the head behin or. has the 


_ ores Part of it turned A little to the le then the 


. reſiſtance which the coulter meets Lich 1 — 2 the 
5 plough tend to the left. On: the other hand, if 


the coulter is placed. | in. ſuch. + manner, that — 
plane ol it cuts the plane of the head before, then 


TT 
5 5 [the plough- tend, to the fight. 3 | 


Fig. , repreſents; the wreſt reſt fred to "the head. a 
le the wreſt; it is about N ix inches lon 8 
tuo inche 8 s, broad, and, one. thick, | The wrelt, B 5 
to > make. 43 angle. contained, wy hs lines AB and . | 


BK. about 25 degrees. | The Wh is ſeldom,.. or 
rather * es in Mag fame. = ie : with the 
head, 3 
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head; but rai iſed gradually from the place where 
it's fixed to it; that i 18, from B to K, as in fig. 8. 
The poſition of the wreſt determines the kind of 
' farrow that the ptough makes. In proportion tothe 
- greatneſs of the angle ABR, in fig. J. and to the 
* ſmallneſs of the angle ABK, in fig. 8. the farrow | 
that the plough makes in going is wide below. 
And, in proportion to the ſmallneſs of the angle 


ABK, in fig. 7. and the greatneſs of the angle 


ABK, in fig. 8. the furrow that the plough makes 
þ narrow below; ; that is, as the Wreſt is wide and 


ow. ſet, the farrow is wide; and, as the ureſt i is He - | 


Harrow: and high ſet, the furrow is narrow. 


Fi0. 9. repreſents the two handles fired . 


deer by This two rungs, The larger one has already = 
be deſcribed; the leſſer one is a few inches 
| horter, and need not be made quite fo Rrong,, 
The diſtance of the two handles, at the little rung, 
We upon the poſition of the wreſt. Their 
diſtance, A | the ends 1 and N, is about two feet 
ſi inches. Now, it is to be obſerved, when the 
_ arg er handle, AF, is fixed into the mortoiſe, a, of 
he head AB, and the lelſer handle, LN, to the 
wreſt K B, at L.; ſee fig. 7., that the handles not 
_ riſe gradually from, A and L, till, at Fand 
Wi they are about three feet two inches high; but 
alſo gradually increaſe in diſtance, till, at the ſame _ 


: 0 places. their diſtance is about two feet lix inches. 


Fi6. 10. repreſents the lefſer handle fixed to the 
and mold- board, and the mold- board fixed 
to the ſheath. EB is the ſheath, BK the wreſt, . 
LN the leſſer handle, and B EMR the mien 
| board, has as the 8 ae nan the bens 


4 15 TIS. 5 ö + 
he” , I 


— 


| te 5 


e 
Fa - I 
1855 1 4 
« 2 
2 + 
— q = 
. py 


2 
"x 1812 
" 4 

cl 


po hy : 
F * W 
—— 6 n {> 


and the 
and as the „ gr 


bY © other, as they proceed ux 
upper part of the mold · b 


5 dle, chan the lower part 
the ſame thin 3, that the 
ſide of the mold. board 
5 "i, is greater than tl 
BK, es with the by 
board i is not ſtraight; 


as it is raiſed u 


aß 


W 8 It i is this e ing oi 
. Wade furrow : 25 el it 
| 5 ws FI the wreſt is high ſe 

will not touch the hind 


5 . Hut i raiſed and turned 
2 de 'furrow which the pl 


8 below, than  breaddh. 


8 . the - A moves for 
Voider above, than the par 
3 nth of it, is diſtant fte 
„ Tun ſuppoſe that BK, 
5 5 that Ni is ſix inches abo 
head; ik the plough go 


Wo the furrow that the plouę 
1 5 1 5 ; _— in e to BC, 


ol Tis LE A Gy. 
ndles gradually recede from each 


roceed upwards, it follows, that Fol. 


board, at M, is at a greater 
ne plane of the head and larger han- 


handle, are all in the e . 


ower part of it, at K; or, Which is 


„ that the angle, v which the upper 
ol. board, ME, makes with the 
er than the angle, which the wreſt, 


th the head; and hence the mold. 


ſtraight; but is gradually projected 


s' raiſed upon the handle, from L to 


caſting out of the mold · board that 
w : and it may be caſt outward i in 
as either to ſet the furro upon its 
wie en ieee e 


is high ſer, the carth of the furrow | 


5 : 


the hinder part of the mold-board,. 
d turned by the wreſt. In this caſe, ' _ 


ich the plough makes, is no wider 


> breadth of the head ;, the carth of 3 


pled and turned over by the w 


noves s forward; and the furrow is ne no_ 12 
an the part of the wreſt thatturnsthe- | i 


diſtant from the plane « of the head. 


that BK, ſee fig. 7. is {et fo high, 5 
inches above the under part of the 
lough goes ſix inches deep, then 
t the plough makes, will be, age” SY 
eſs to B C, my 2 5 55 to ND 3 
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Chap V. of * old Scots Plough. : 
N than ND. 

TE e in the commoti bag is, ge- 
nerally ſpeaking, almoſt quite ſtraight. In order to 


fit it to the plough, it is made of a thick piece of 
timber, and the lower part of i it, at B, ſee fig. 180 


where it is applied to the ſheath, and the upper 


part, at M. where it is fixed to the handle, are hol- 
lowed on the inner ſide. When the mold-board . 


is tlius hollowed on the inner fide, if, by taking 


off from it, on the outer ſide, it is made . 
thin in all places, 1 it is bas the ee 1 as 


already deſeribed. 


Fid. II. a IF me ah elvphan by! 118 5 
ing together figures 6. and 10. in the ſheath EB; 


e with -_ 
the head AB, as in fig. 10 hang: eee aaa -; =. 
together, as in fig, 9. . 1 


the wreſt B K is ſuppoſed to make an an 


_ Te the conſtruction o ihe as 
i will appear, in What. manner in goin 
rates, raiſes, and turns oyer the earth of th 


Wy had nd caulter, the earth would open abe | 


above than ND; ik ſhallower, it will be narrower 
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the middle of the ſock; and in'a line Before the . : | 


ſheath; "but as the coulter opens the earth ona 


78 line with the left ſide of the head,” if the foil has 
any coheſion, the earth of the farrow will be wholly 
raiſed from the left fide, and as the ſock moves 
forward, will be thrown on the right fide of the 
ſheath, and by the caſting out of the mold board, 
or the riſing of the wreſt, will be turned over. If 
the earth of the furrow, taken off by the coulter, 

is juſt equal in breadth to the under fide of the - 

head, and that 28 of the wreſt that is in a line 
5 win 


f 


3 


mains firm. 


. . of Taz 4. 
gs -with-it, ot as low ſet, then this earth is juſt v | 
-— !.-_, moved and turned; if i it | is : leſs, then it is not only _ 
muiſed and turned, but alſo ſhifted a little to the 
niit hand; if it is greater, the whole of it is not 
moved, but dle wales en the right. ace re· 


We r 6 : 


ver attends to the ſtructure of it, the 
ieh it ſeparates, raiſes, and turns over 


+= - and as the ſheath i is nearly i in a line with the point 


ot the ſock, and to the right af the left fide of the 
bhbhaead, the earth of the furrow, as it is raiſed, muſt 
uke againſt the ſheath; and if it does not 
 - __ - * Rick cloſe together, a part 5 
| kd, inſtead af being turned wholly. to the right. 
$5 ons feQs, for they make the plough heavy 
db d and-beſides,..this, Patton of the, ſheath 
makes the Scots plough improper for hocing, as the 
1 = 2 a that aan 0 YE Telly, bone the W ch 


of it will fall to the left 


3 detect ariſing 1 the | 


EE ed, that the Scots plough i. 
Zu we belt general plough, and on that account pre- 
fllerred it to any other at preſent uſed in Scotland. 
3 0 40 not intend however, to affert, that it is per- 
| . manner in whie 
„ie earth of the furrow, wr i fe 
© As the ſock is high in the 
= the Ecken. as the point of its in a line with the 
Ts | it is obvious, that a great 
8 force i is ay: to.raile the earth of the furrow ; 


ſome defects, 
middle, and round, on 


Ip = Bhs f 5 "Io eee to make 4 ſock ſtraight. on the 1 

3 ſicde 2 as to be in a line with the land or left ſide 
ol the head, and ſtraighi alſo below, ſo as to be in 

TH a Tas Bp ahs under fide of Bs e . ” | 
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73 * * 1 3 — 
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| Chap. * | of theo Ss Pugh, ; rrg 


the furtow or left fide, and alſo on the upper fide | 


15 W 


from the point, ſo as to malte it at the root about 
ſeven inches broad, and three inches thick, at the 
ſame time ſloping all che way from the land to the 
furrow-ſide, fo as to form the furrow-ſide into a 
| ſharp edge. It is obvious, that this ſock in going 
will meet With lefs rellRunce than the common 


ſock, will raiſe the earth of the farrow ae om | 


_ the left ſide, and turn it as it is raiſed. 


To remedy the defect ariſing from the # hank, 
it is propoſed to bring the ſheath a little nearer the 
larger handfe, and to fix another ſheath'a little 
before it, to the left or land- ide of the head and 
beam, and fix the mold board to this ſheath. It is 
obvious, if this is done, that the earth of the fur- 
Tow, as it is raiſed By the Tock, will be reſiſted by 
the mold board only, and wholly entnelk © the 


Br di Mtevaiicn of whe Sek whilth LA. 


the point of it is brouglit exactly to the place'sf 


the poirit of the coulter in the common plough = 

this makes it neceſſary to change the poſition of . 
the coulter, and to Place the point of it in a line 

with tlie Point of the ſock a little above, or a Uttle 7 
bel it, or both, as found moſt convenient. . 
Tukx is another thing ſuppoſed alſo to belong 
to the plough, and that is the bridle or muzzle. It 
is fixed to the end of the beam, and the cattle afe 
yoked by it. The one commonly ufed-is a curved 
piece of iron fixed to the beam by a bolt through: 


2 it, See th, 12. AB C is the curved piece of iron, 
"A C the bolt by Which it is HOT to rhe beam, D 


£5 


is the wings west or cr6ſs-tree, to Which'the 1 traces 


- 


are 


oh 


. "oe of ＋ 1LLAG Ky, - Bock 1 | 


are FO 55 B is a hook, or the cleck as it is 
commonly called e JAS: the muzzle. and 5 


Wine we. 
-TfERE is + Hes _—_ is wed by ; 


1 is fixed. to the beam by two bolts... It has 
notches by which the cleek of the ſwingle· tree | 


may be. fixed, either to the right or the left of the 


| hands and there are different holes for tlie hind 


bolt to pas: thro', by which. the draught may be 
| fixed either above or below the end of the beam. 


in I 3 ABCD anſwers to ABC in fig. 12. 


AD is = fore bolt, upon which the muzzle turns, . 


on B C are four notches, betwixt any two of 
| which the cleek of the ſwingle-tree may be fixed. 


When the cleek is fixed at B, the plongh is turned 


towards t e firm. land, and takes off a broader fur- 


* „don, or, A the plowmen call it, the plough has 


more land. When the cleck is fixed at C, the 


a is turned towards the furrow or the plowed 5 
land, and takes off a narrower furrow.; or, as the 
ons. call it, has leſs land. E and F ate the 


holes on each ſide through which the hindmoſt 


bolt paſſes, When this bolt is. put through the 
ite two, theſe holes being thereby brought to 


the middle of the beam, the fore part of the muz- 
le is raiſed above the beam, and the plough is 
made to £0 deeper; or, as the plowmen call It, 


the plough has more eard: and when the bolt is 
put through the loweſt two, the fore part of the 
male is thereby ſunk below the beam, and the 
plough is made to go ſhallower; or, as the plow- 
„„ call ; it, has leſs card. And thus, by changing - 
„„ * pos 5 the Hoek of the N or chan- | 


r 


BS, 


* * 


n 


Chap. V. Of the old Scots Plough. 1211 
ging the poſition of the muzzle, the plough is made bo 
to take off a broader or a narrower furrow, or to 
go deeper or ſhallower, and a ſmall error in' the 
original make of the plough rectified. 
Sonik are of opinion, that this muzzle is not 
proper when the plough is going upon land where 
there are. many faſt ſtones; for when the plough 
ftrikes againſt a ſtone, this muzzle being fixed by 
two bolts, and not having that freedom to move, 
or that play, as it is commonly called, which the 
common muzzle hath, the plough is in greater 
danger of being broken. But this ought not to 
be an ohjection againſt the uſing of this muzzle 
for whenever the plough is going upon land « 
where an accident of this kind is apprehended, 
this muzzle may be made to have the fame 
play with the other, by taking out the hindmoſt 
bolt. In ſome places where the common muzzle 
is uſed, there are two bolt-holes made in the end 
ol the beam, the one above the other, by means of 
Which the plough may have more or leſs eard. 
5 This points out a kind of muzzle that has all the 
5 advantages of the one laſt deſcribed, and at the 
_ fame time has the ſame play with the common 
_ muzzle. It is repreſented in fig. 17. A is the = 
| of the beam. Ba plate of i iron ſunk into it by its 
| 7 whole thickneſs, and, with one of the fame kind 
| in the other ſide, riveted faſt; Into it by bolts. C is 
: the muzzle fixed to theſe plates of iron, by the 
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bolt D, which bolt me be made to paſs through _ 
- 5 1 of the holes E. Itꝭ is plain from the conſtruc- 25 
1 tion n of this paged that i it LIN: 98 fame 8 with 
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the XY muzzle, and. that, by i it 188 OY 
and land of, the a og Is altered + * 
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3 4. TUE wth; the 1 wit board,” 


| A Avia mal frans” ob the Scots 15 bn 
already been deſcribed, is not 1 5 — 


bat is caſt dutward above, od more and 3 
as it approaches the leſſer Handle. 8 8 
Prop GAs that have a curved mold. board, co cori 
ly have no wre the mold- Board e fir 

The under part of i it, that ſerves in place 
of the wreft, as it approaches the handle, becomes 
| parallel to the plane of the bead, and ſometimes 
after. jt has. palled the handle, is made t turn a 

little inwards ; and the fore part of it, which is 
| firaight below, . is curved 1 more and more the. far- 
ther up it comes, reſembling the bow of a ſhip. 

Is one. mold board is. pref erabſe to another, i it 
123 be for one o theſe two reaſons , either be 
.cauſe. it throws: the ea th of. the furt fnore pro- 
perly, or makes the p ugh r more cally, drawn. ; 
Is will not be athiſs that. we examine the eurved 
OY with reſpect to both the e. and com- 
Pate it at the: ſame. time with the common mold- 
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ö 
* 7 TR ES ae FIC fuk 8 
a the gublieation of the hrſt edition of this trebeiſe, . It is 
2 in its 6 and ſeems 3 proper for * che 


end e = 1} ba, 
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eur vi. Of the cured Moth ED . 123 bh 0 | 
Ir was obſerved, that the earth of the furrow. -— 
taken off by che coulter, is raiſed by the ſock from 
the left ſide, and as the plough moves forward, 1 
thrown to the right ſicle of tlie heath. No, the 
uſe of the mold board is to raiſe the earth, turn it 
| over, and if it is taken off narrow, toThift it a t- 
tle to the ri tight hand. The common mold- board 
* with the wreſt, if right made does theſe things al- 
ether and adually; f dually raiſes up the | 
earth of the furrow; 45 K a8 it up, it turns it 
over; and as it turns it over, it Thiſts it a little to 
ther right” hand; and leaves i it either standing ons 1} 
* "etlge or Hide,” or tarts it quite over, as it is ite 
caſt ontwards above by the handle. The curve 
mold board acts differently: as it is caſt out above 
in the fore bart. it prevents the furrow Hrotm tiſing, 
it turns it over ſucidlenly, and if it needs . 
üttec to the” fight Had," this is donie after it 
Turned 8 "Fn land that "eaſily breaks in ps, 
1 e cot mon 10d -boart ſeems to habe the advan- 
for Lat räiſes che earth. of thefurrowthigher 
imp the other, it leaves it more looſe: and open, 
and botter expoſed to the"ihflucnce of the HH; but 
An and that: is not <dfily broke the curved mold- 
boarcd feems to haue the advantage; for by ti ning 
oer the earth "of the fütroo ſuddeniy, it\is apterqo 
e aſunder in türning it "than the emm 
5 — which turns it over more gradually; 
. chli it to the" Fight band, er fr is 
ip of oy Over, Is apt to briiile ie. At i is certaib, chat 
ee ich gf dhe funaw, being turned. over gra- " 
"4g dualiy, -«and:ſhifted:as. it dis urned, will coptinne 
2 form Aoils, in ben it will be broken; if 
225 RR „Al Aden +: N #230; nr $f 37.306 RO "ond. 
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at 1 5 ol Tx LL 8 Book II. 
turned over ſuddenly, and will be bruiſed, if ſhift- | 


ed after it is turned. 
Tux other thing mentioned, which, Ga one 


kind of mold-board preferable | to another, is the 
making the plough more eaſily drawn. Let _ 
then conſider the curved; mold-board alſo with a - 
view to. this, and compare it at the ſame time 
with the common mold- board. It is obvious, 85 
that in this reſpect the common mold- board has 


the advantage: for tho it may be allowed, that 
the friction made by the hind part of the mold- 


board is leſſened by! its being curved, yet the fric- 1 


tion in general is rather increaſed, as this is more 
than balanced by the greater reſiſtance which it 
meets with on the fore dart, in turning the earth 
of the furrow. Some perſons have been led to 
imagine, that the. curyed. mold- board makes the 


 plough more eaſily drawn, from the reſemblance it 
has to that ſhape. of the ſide of a ſhip, which, ex- 


perience teaches us, paſſes moſt eaſily through the 


water; but certainly there is a great difference be- . 


twixt the motion of a body through a fluid, driven 
1 the wind, acting upon places raiſed above the 


. e 1 the motion of a body through the earth, : 
and pore matt there. can be no 


y/b hind 3 We * hen has the greater red "the 


naten below, and gradually to caſt outward as above; this is 
not ae becauſe i it is the OY that ” with the greateſt caſe 


I Od > 


> of gravity 1 is s nigh the middle, and the keel Placed pa- | 
rallel to the ſurface; and, no doubt, the friction is leſſened. 
There is alſo a good reaſon for making the fore part of a ſhip 


"Om 


Chap, VI. 07 the curved | Molboard.. 


Tis certain, that the curved mold-board, by 
turning the earth of the furrow ſuddenly by the 


fore part of it, meets with more reſiſtance than the 


common mold-board in that place; and if the 
earth is ſhifted to the right hand, the curved mold- 


board mnuſt preſs upon it after it is turned, as the | 
lakes the friction 5 
on the hind part of the mold - board, perhaps, near- 


plough moves forward, which mi 


0 equal to that upon the common mold-board 
When it turns the furrow. To illuſtrate this, let 
'AB repreſent the firm land ; ſee fig. 14; CD the 
"earth of the furrow alreddy laid up to the plowed 


land; GH the earth of the furrow which the 


cog is taking from the firm land; IK the ſame 
earth laid to the plowed land; E the furrow! which 
the plough made, when it Jana. up the earth C D; 

and F the furrow made, when it laid up the earth 
IK. Let L repreſent the place where the curved 
mold - board turns the earth of the furrow. Now, 


it is obvious, that the mold- board, i in moving for- 
ward, muſt preſs the earth K L, in laying it cloſe 


to the earth CD; whereas, if the earth is not 


15 turned over at L. but only raiſed. up, and turned 
over gradually, as it approaches the eartfi D, 
SOSA, it bas W to obe "0 Dove og 5 

5 at © i on 3 585 > - give os 

bend th . becauſe it is pond to. prevent the TE 


head of the ſhip from being buried, to keep the keel pa- 3 5 
_ *rallel to the fürface, while the ſhip is ailing, 2 was 2 


proper place, it might cafily be ſhown that the force impreſſed = 


upon a ſhip by the wind, at the top of the maſts, would force 
the head under water, if i it was as narrow above as below ; 
and that the reſiſtance which the head meets with, by being 


- caſt out above, prevents aq ee the | 
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Nope (6 gridinfly, and rHerefore makes the plongh 


not fo eafily dran. | Fowever, ic ĩs not ſo in every 
caſe. When: the pouof rakes off the earth of he 


farrow Broader than that part of the ſoek trat goes 
upon the head, then it is more taſfly dran with 
the feathered ſock than with the eotntnon ſock; 


for the firm earth which the cofttition' ſock leaves 


to be opened by the wreſt, is opetied' by the fea- 
ther of the other ſock, which 18 done mach more 


ealil | | 
1 enen is the Plougl with the feat x 


heavier to draw i in every kind of land. Ih fe or 
land that has upon it a tough ſward of graſs, this 


ſock makes the plough eaſier to draw. "The rea- 


| fon of tHis is obvious: The roots of the graſs go 


| Tm, the, reach. of the plough; and it is mach 
Laier to 1 theſe, as the feathered ſock does, 


than to tear them aſtinder,” as is done by the com- 


mon ſock. The plough, then, 'with this ſock is 
very proper for openin up graſs ground. 


Bur the plotigh wiclt this fbck is not only more 


| |eafily drawn than the plough, with the common 


ſock, in ſome lands, but alſo in ſome lands makes 


better work, In lands where: there ate rr 


it duſtuoys theſe weeds much more effe@tually f fr 
| : may of the roots, which the common ſobk flips - 


by; or paſſes over, are dut by this/featheted-fouk, 
dad thereby the weeds themſclyes: deftroyed: > Bur 
then, ir is to be obſerved; that-the-cormmom ſock 


E che advantage in ſtony land; and f 


this kind is a great part of our landd / in Schtlund: 


for tie nnn ſocks by tlie ſfiarpneſt of iti point, 1 


uud the gentleneſs of its ſloping towards the head, 
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eſcapes many ſhocks from the ſtones which would . 
put the plough with the feathered ſock out of its 
# Anden, and endanger its being broken to pieces. 
E Iris proper to add, that in fitting this ſock to 
= tha head, it is neceſſary to turn the point from the 
= land, or a little to the right hand. This is con- 
= trary to what was before directed, with reſpect to 
ite common ſock. But the reaſon is obvious: 
© _. This fock, if firted on quite ſtraight, will have its 
= left fide exactly in a line with the left fide of the f 
=. head, and parallel to the direction of the draught, 
1 and therefore can receive no reſiſtance from the 
AHuand:ſide: all the reſiſtance i it meets with is from 
fte furrow-ſide, which gives the plough a tendency _ 
= o go into the land; and to prevent this, it is ne- 
1 ceſlary to.turn the point of the ſock a little towards 
=_— the farrow : this leſſens the reſiſtance from the fur- 
row: ſide, and makes it meet wich ſome reſiſtance | 
7 from the SOS JC - 
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. wheeled Pugh, 1 


g HE hates een uſed i in Scotland i is 5 dif. 
IJ ferent from the one uſed in England, as de- 

1 by the writers on huſbandry. The Scots 
wheeled plough is formed by . the wheels to 

the old Scots plough, and giving it a curved mold 
board, and feathered ſock; as perſons fancy. Theſe ” 
have already been conſidered, and therefore, me 
- only thing which we are here to inquire into, * My 
1 ee Se g « 05 n 
1 7 : : : a | 
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Son perſons are of opinion, that wheels to a 
pe hi leſſen the draught. When the beam is 


raiſed and placed upon an axletree with wheels, by N 
the drawing of the cattle there is a preſſure upon 
5 the wheels. In proportion to this preſſure, the fric- 


tion of the plough is leſſened; and in proportion as 
the beam is raiſed, is this preſſure increaſed. Now, 


if the ſtrength neceſſary to overcome the friction is 
greater than the ſtrength neceſlary to overcome the 
preſſure, the draught muſt be leſſened. Was it not for 
the weight of the machinery, which is an additional 
preſſure upon the wheels, the ſtrength required to 


overcome the preſſure, would be to the ſtrength 
neceſſary to overeome the friction, as the circumfe- 


rence of the wheels is to the axletree. But as, . 
the common wheeled plough, the preſſure upon tze 
| wheels is but ſmall, the friction cannot be leſſened 

in any great degree and therefore the wheels in 


1 this reſpect are Af: NO; eee, eee to 


8 plough: 


IN other — ks aligns... no 1 are ol 
| advantags; they regulate. the plough, make it go 


to a certain depth, and take off the earth of the 


furrow of a fixed and certain breadth, and r 
make the plough very eaſily managed : r 


Onxx of the wheels goes in the furrow, ad: the - 
her on the unplowed land; the beam reſts upon 


"hs carriage of the wheels; and as it is ee 
. kept. at an equal diſtance from the ſurface; the 


2 muſt = Hove alſo at * e 2 n : 
depth. E | : 
' - 8 505 e 1 e ich eg : 
tom of the furrow; this makes the plough always 


© takeoff an equal and certain , from the 
5 land. 8 
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Tir plough being fixed to a depth and 
N breadth, is caltly imagined ; and fo little attention 
is neceſfiry from the man that holds the-plough, 
chat he mayialſo drive; when two horſes are faffici- 
ent for the dravght ; for Having nothing to do but 
Keep the pfouglr even; he may uſe one of his hands 
nom neceffary for the crecxlon ef che horſes. 
Bor we may mention as — 6f- 
be eden that they make it eaſy for the plow 
man to keep the ridges ſtraight, * A farmer, after 
ne hes läd out a field in ſtraight ridges; finds that 
few of the ordinary 
ſituation: and indeed it is ſomev 
this; for, in order to do it, the firſt furtom of the 
ridge inuſt not only be drawn quite ſtraight, but 
alſo the earthy of every ſueceeding furrow melt de 
equally broad in all parts —_— I che firſt 
ee Araight, that part of che ridge 
'-plough begins will indeed be ſtraight; 
but if the plough takes off the earths of the fur- 


er; that part of 
idge where the ploaght 


en can keep them in this 
at difficult to do 


* 


3.0 


will be crooked. _ 
No, je tecquires great attention in the plowran to 
prevent the cattle from going in fach a manner, as 

to make the earths of the furrows either Ten ; 


br fartower at the ends of the ridge chan in other , 
pas of it; for tothe hind to 5 which they 


reach the ed of the 1 3 0 . py this tk the 
ug 5 86cording as the cattle tit ; rake off more 

or, leſs; than in other. parts of the ridge. The 

rheele ploy is gen: meafure prevents this, 
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5 When the cattle have 
_ going up towards the .crawn, the dranght being 
thereby raiſed, while the: ;Ploygh i is on the 24 
he fore part af the plough.is raiſed-likewiſe, and 
ie plaugh itſelf, perhaps, .hrovght quite out of 
he. ground: and, an the other hand, hen. the cat- 


Ghap, 3 ym. . Of the abe Abugh, 133 
not be pulled out without difficulty and any ah: 1 
tempt to do this makes ſuch an alteration in the 


going of the plough, as to call the attention of 


| the plo wman. 


'TayzsE are the advantages 5 this A : it 


has its diſadvantages likewiſe; when compared 
together, they will probably be found Aa near” 


K. to balance each qthetr. 
11 has too much machinery, which 3 in every in- 


1 rument is an inconvenience. For the more ma- 
cChinery there is in any inſtrument, it is the more 
bauable to be broken, aud tha maie e 5 get a 5 


2 ae, acroſs ridges | 


mended. 
Ir is not proper fon 


tle have paſſed the. crown, and going down towards 
the furrow, the direction of the -drayght - being 


| 15 hereby made lower, the plough is. forced. in. cos 


2 This. does not happen to the 


f Bong ongh ; for the plowyman can either reſt upon dhe 
dles, or lift them up a little, as he finds it ne- 
 cellary,, and thereby make the plough go deeper, | 


or ſhallower, than otherwiſe i it would do. 
Tuis plough is likewiſe troubleſome, whe 
Blowing narrow ridges: for it. muſt be freguently 


4 
5 
N * 


altered in plowing out a riqge. The wheel that 5 = 


goes in the furrow being higher. than the other, 
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132 f Ti e Bock IL . 
beam un de changed from its N poſition, 
and placed in ſuch a manner, as to keep the plougi 
even, and to make it go a little deeper than ordi- 
nary. When a furrow is made for the wheel to go 
in, the beam muſt be changed to its ordinary po- 


ſition ; and when the ridge is near finiſhed, fo that 


2 both white" are going in furrows, the poſition of 
the beam muſt be again changed to keep the 
N even, and to prevent it from going in too 


| 2 will not be improper to mention Lac ther 
ng which ſome perſons reckon an advantage in 
this plough, but which, when ſeriouſly conſidered, 
will appear rather a diſadvantage. © It is ſaid, that, 
where the ſoil is ſhallow, the plough being fixed to 
a certain depth, can be made to take up all the 
good earth, without ftirring the till; whereas, 
When this is left to be regulated by the plowman 
Vith a common plough, they are ſo inattentive, as 

to leave good: foil in ſome places, and turn up till 

in others, At firſt fight, one naturally thinks, 
that, in this reſpect, the wheel-plough i is preferable; Y 
but, upon trial, the reverſe is found true. The 

| reaſon is this: There is ſcarcely a field where the 

oil is equally deep in all places; if the ndges 
are high, it is always deeper in the crowns than in 
the furrows. If the wheeled. plough, therefore, 
is ſet in ſuch a manner, as not to touch any of the 
; till, where tlie ſoil is ſhallow, it will not reach the 
good foil where it is deep: and, on the other 
hand, if it is ſet in ſuch a manner, as to reach the 
good foil to a conſiderable depth, it will turn up 


he Ul Kere the foil i is ſhallow. "Thils plough then 
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Chap. IX. . Of the four-coultered Plough. 13 1 
is not ſo proper an inſtrument for plowing land of 
this kind, as the common plough; which, from its 
make, is ſet to a certain depth, and will go at that = 
depth, if not incommoded ; but, however, can be == 
made to go deeper, or ſhallower, y d ths bee, . == 
a8 s he en. 3 S021 3 e! | . 
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Is ene is greatly eee ro — 

1 vriters on Sha Dandry ſince Mx. Tolls 

bv ol iv it is. Derhaps, - uſed ws 3 _ 

Jun the attempts to introduce 1 it into Scotland have I 
- hitherto: proved unſucceſsful. After ſeveral trials: 
to no purpoſe, thoſe that aeg, of it have 
„ = obliged to give it up. m3 Sit fog 
| Tux deſign of treating 66 W i is 
to point out its defects; or, — to ſhow the 

reaſons which have rendered it impoſſible to plow | 
with any of this kind, as yet tried, in Scotland. 
This may be of uſe to thoſe who are ſtill deſirous 
of introducing this plough; for, if it is known 
- where the defects lie, we will, Adern be able to 
holga it is poſſible to remove them. 4 
Any Dune that conſiders the aaeuddtbe uf. 
* plough, particularly the three additional coul- 
ters, will immediately obſerve, that it muſt be very 
aal ep eee wanne 80 1 80 
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288. Of Tas . 40 | Book. 
way ee in the ground all Wo once, muſt 
meet with many ohſtadles; and theſe Ohſtacles 
= will give the plough different directions, according 
0 the different places of the -coulters, to which 
mae eſiſtanee is given : and theſe different direc- 
3 tions, given, perhaps, at the ſame time, er ſudden- 
pP. aftercach other, muſt greatly incommode the 
= ©  - |. going of the plaugh.. Beſides, it is difficult to 
place the planes of the coulters exactly parallel to 
”  cachother; and, if -this-is-not done, "they will be 13 
5 > continually acting upon the plough in different di- 
rections. We may obſerve likewiſe, that if this 
| pPlough-is nſed>for breaking up graſs-ground, which 
s the chief deſign of it, the oblique poſition of the 
_ conkers will raiſe the turf in ſuch a manner, as to 
_ entangle ĩt bet int them, and thereby entirely pre- 
went the plough from igeing. This will the more 


3 * 
A Wy — 6 Ty 
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 xweadily happen; if che beam is near the ſurface, e 
and the coulters ſhort: and, on the other hand, if 5 
che beam is atſa adſſtance fromithe:ſurface, and'the | 1 
 <oukers!long, dhe ohſtacles which they meet with 1 
wilhhave the greater influence onithe':plough, and 9 0 
0 ihe-coutters chernſlves be the mom n 4 
| or part out of their place. 3 
Song perſons. WhO PRE ae trial an this 
Plough, have had it made without Wheels: but 
this certainly was illzudged; forcthe heels ſeem 
Abſolutely neceſſary for regulating "the plough 
when going, and preventing the different ſhocks 
which it's vain; n REc 


| Sour + perſons h have tried this et, upon land, 
| eee 
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"wo IX. Of he four Plough. 


Kkewiſe ill judged; for, the harder that the fur- 


oy is; the eoulters meet with the greater reſiſt- 


ande, and tie plough is in the _ een 


being turned out of its direction. 


 Tazsy things are mentioned, how: to deco pat | 


ſons from making further triał of this plough ; but 
to hint how che trial may be made, in lach a man. 
1 beſt' chance of ſac! 

der to this, che following things dent neceliey':_ 
That the plough be made wit wheels © thar the 
planes of the:coulters be placed euacti Parallel to 
„7ſt ſet almoſt per- 
aud. ge net above two inches n 
chat — — but à little, and go hut a lit 
ie deeper; that the third ſtope a little more, and 
go a little: deeper than the; ſecond; and chat the 
plough be uſed om land where there are feweſt ob. 
ſtaeles The kind of land that ſeems moſt pfoper 
for it, andwhich: too is moſt difficult to reduce, 
| foft meadowJdand, that is free from ſtones, and 
has upon it a tough ſward of grad The'fofthel : 
ol this land gives the leaſt reſiſtance to this coulters,: 
and the leaſt diſturbance to the'plough. + *\ 

Ir is ſomewhat ſurpriſing, that perſons "OR not 
tried a plough with two coulters ſuch as is de- 
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1 See, a 40 1. | Book FW. 
= 43 ory 8 aan off by it; ahich,. to 5 
= _, divided: into four by the coulters, muſt require a 
4 great ſtrength to the pleugh. If the plough . 
ulters is made to take off a furrow- ſix inches 
he Work will be almoſt as w. ell done, and 
nuch leſs ſtrength. This pleugh will not, 
leach ſo much work as the four ooultered 
3 plough.; bus little leſs than is done in the commo 
=_— way of clean ploying, in thoſe parts of the coun- | 5 
=_ - ay where this work is beſt performed. 

3 £2 e deſign of this Sage ue dl Jougt 
break up graſs-yround; Tis certain that che 
wart is not ſufßciently torn aſunder, and broken, 
= ben che land is plowed in the ordinary way; and 
mmerefore any contrivance, to facilitate the reducing 
is bad of land tc a proper tilth, ic, nd doubt, a 
3 B EE. Sregt impro ement. Trench plowing, Which is | 
= propoſed by ſome, whexe.the. ſoil: will allow, ſeems 
— _ for this, than plowing by the 

iough: But this ſhall be conſidered : 
ey to non dgbors i Pony © 5 
gon Srl: % ona t AI cds i E 0 125 
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ving ſome of its parts ſhorter... a 


_ conſider, whether the laſting of the iron plough, | 

and the value of the iron, when the plough is be- 
come uſeleſs, do not ſufficiently balance the leſs 
expenſe of the common plough at the firſt pur- 


8 ſtrong. The head and other parts of it that go 


what, in England, is called the neck of the Hare, ; 


iron, and each part exactly fitted to another, the 


* 
2 % 
ſtructions. The heavier: that the plough is, and 
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ſidered, in comparing this plough with the old 
Scots. plough, are the advantages, or diſadvanta- 
ges, ariſing from its being made of 1 iron, and A.- 


Ir is not propoſed here to compare theſe plonglin 
with reſpect to the expenſe of purchaſing , or to 


chaſe, The only N which we are to conſider, 
are, which of the two. is moſt _ ue at” - 
makes the beſt wor. 

Ir is certain, that this plough is more ally ; 
drawn, than any other uſed in Scotland. It is 
lighter. than the common plough, when equally „ 


in the land, being ſhorter and narrower, there muſt 
be leſs friction; and the fore part of the head, or 


** narrower, and the ſheath being thinner in 
. the edge, it muſt meet with leſs reſiſtance. And 
it may be added, that this plough, being made of 


earth does not fo OE ſtick to it, 4 clog it 
woke going 55 | 
Bur thoſe things hich make this plough eaſier 
drawn- than the common plough, are, in other 
reſpects, real defects. The lightneſs of it, and 
| the ſhortueſs of the ſhare, which are 
the principal things that render it eaſy drawn, 
make it go very unſteadily where it meets with ob- 
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5 particularly the greater the diſtance is betw 


5 hag. that are free from "IW” but alſo for e when 


vixt the 
end of the head and point of the ſock, it is the 
more difficult to force it out of its direction; and, 
on the contrary, the lighter that the ploug h is, 


and the ſhorter this diſtance, che -plough is the 


fly turned to a ſide. Now, as this plough | 
is ſo muell lighter, and ſao much ſhorter, than the 


common plough, it muſt be ſo much the more un- 
ſteady) The (mall diſtanee, from the point of the 
| fotk to the point of the-coulter, makes this plovigh 


likewiſeamore' unfteady than the common plongh: 
for the ſmaller that this diſtance is, che opener is 
the land in which the point of the coulter gos; and 
therefore the coulter itſelf can make the leſs re- 
ſiſtance, hen the ſock meets with any ſhook that 
tends to put 'the-plough out of its direction: 
Pu advantage then of this ploughi is, Wr it | 
is cafily drawn; the diſadvantage is, that it is ea- 


ſily put ont of its direction. Theſe things point 


out the kind of land for which it is moſt proper. 


5 It is not proper for ſtony land, or land which riſes 


in hard clods; but it will anfwer very well in land 


| — is ſoft; and in which there are few things to. 
6 e it out of its E . e e It may be added, 
f 5 . 5 ay Bets 2 e 2 : . 78 that 


E ? 


7. 3 common | will tell you, "thn: when the 5 


Fade are mort, his plough goes Httle. By this he 


means, that it is: eaſily turnedtaſide, and is difficult to manage. 
i knows e e caſe, when Seguin of the 
he ſame: Ain: 


Bw | 


+. 6p 


the points bp them 1 to Sk ee is aß "turned our ; 


of; its direction, and is” troubleſome to manage. 5 1 
Tust plough is proper not only for all Ude of lebt 


2 ol 


har ne 
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; £ are diſpoſed; "Hot lazine 


| Chap.R. f th he Jron Plough. 229 


that the better the lands are improved, this plough 
will be found the more uſeful, 


Tuxkx is one thing that will „ it very diffi- 


cult ta introduce this plough; and that is, it is 
very inconvenient for the plowman: for he is o- 
bliged to carry it to the ſmithy, at, perhaps, a con- 
ſiderable diſtance, whenever any thing about it 
breaks, or goes wrong; or even When what are 
commonly called the plough-ir -irons need to be laid, 


or ſharpened, Which is frequently happening when 
the land is hard. When any part of the common 


-plough' breaks; which can be mended! without 
taking the ploagh aſünder, the wright goes to the 
field and does it: and, -when the irons need to be 
laid or ſharpened, the n takes them oft. 
But none of theſe things can be done With the iron 
plough. Whenever it needs any thing to be done 


to it, che plough itſelf muſt be carried to the 
ſmithy. This, as it is an iticonvenience to the 


JOU will frequently likewiſe be inconvenient 
to the maſter; for there are many plowmen that 

efs, to work witli an ill- 
«going plough, rather than: be at ſo much trouble 
n to (rac it to a e! at any diſtance; 5 828 
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5 pied furrow, the iron plough goes very eaſily. through 8 
but when it is ſo hard as to riſe in clods, the ſhocks that 5 | 
 Clods Joy the Plough we incommode 128 e Wo 
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when it is right made. However, it will not be 
amiſs to mention ſome of the principal things ne- 
ceſſary to be attended to; and we ſhall endeavour 


to do this in ſuch a manner, as to be underſtood 


by thoſe who are chiefly concerned about ploughs. 


Is making this plough, care muſt be taken that 


the big ſtilt and the ſheath be fixed in ſich a man- 
ner to the head, that when the beam is fixed to 
them, it may be exactly in the ſame direction 
with the head, and point neither to the land- ide 


nor the fur-ſide *. * If the beam points to the fur- 
ide, the plough ll have too much land; and if 
it points to the land ide, the plough will have too 
- little land. When an error of this kind happens, | 
the wright- will endeavour to rectify i it by the way 
of fitting on the ſock, and the plowman by the 
PY of putting in the coulter, But if the error is 
great, the plough thus ſet right by the way of fit- 
ting on the ſock, will be heavy to draw, will go 
1 e 8 Hong, 5 th oli; ae, He ori © reaſon of 


T 5 brea 
5 „„ IT O28: 47 


3 a ; 2 and be in dan * 


ab now 


z in fome meaſure balanced go the ſock — leſs 6 refitance 


oO INS the fur-fide than rom the land- ſide. 


Hs ef eee eee 
1 and the uſes of 5 its different parts ſhown. 
By attending to theſe things, it may be known 


„ 


its ſhoulder foremoſt inſtead of the points of the 


trons; this makes it heavy to draw; the head and 


the ſock bear againſt one another; this makes it 


go kittle: and the draught not being along the 
head, is in danger « of breaking the ſheath, or tear- 
ing the joints. If the plough is ſet right by the 
way of putting in the coulter, the plough will be 


heavy to draw, and the coulter in danger of break - 


„ 


reſiſtance, and thereby not or 


-plough; but is alſo in danger of breaking or looſing 
the wedges'by which it is fixed to the ben. 
Ca miſt be taken likewiſe to place the bean 


in ſuch a manner as to give the plough neither too 


much nor too little card.” If the beam is placed 
too high, the plough will have too much eard; 

and if it on evt too low, the plough will have too 
"little ear 


the beam th this manner. After he has fixed the 


big ſtilt and the ſheath to the head, and fitted the 


beam to tlie big ſtilt and the ſheath, he applies a 


rule along the under ſide of the head, which he 


NE 


extends forward as far as the point of 


and then he meaſures the neareſt diſtance Sbm the | 


rule to the place of the beam through which the 
hole is to be bored for the bolt of the tauzzle, and 
he adjuſts the beam fo as to make this" diſtance 
greater or leſſer, according as the plough is to be 
yoked. If the plough is to be dran by oxen, he 
makes this diſtance greateſt; if by two horſes a 
breaſt, he makes it leſs; and if re horſes, 


Thige KL Gee e, 14h : 
"reaſon of this is obvious: The plough goes wilt 


ing, or being put out of its place: for the coulter 
not going with its edge foremoſt, meets with greater 
y incommodes the 


The wright determines the poſition of 5 
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„bee it leaſt of all. If he finds 
. Is has committed any. in this, he endeavours 
| 0 it by the way of fitting on the ſock. If 
3 [the error i is great, he ſhould not be allowed to do 
to alter the poſiti 


” 


„ amy which may be done with very little trou- 

ble. If the error be rectified by the way of fitting 

| | p will either g upon the 

points of the -which will make her go very 

| ——_— -. and at the ſame time make a bad fur; or 
dhe head will go lower than the point of 

Due fitting on che ſock, care muſt be taken to 

make jt ſtraight with: the head, and the coulter 

| | placed ſo as the point t of it may be as low 

* e point of the ſock, and as far forward, or a 

3 before. it, and; at the ſame time, a little to 


nd-ſide, that ſo it may be in a line with the 
4x d. de of the head. This poſi 

„% Hives the plough A: little more land ; f: ut t 
balagced by the plough bein ee the kund. 
Sies it leſs land. If this 5 Ws Es. is 
i  overbalanced by the: freedom of got ente 
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three. Ig 11 75 is an error in the 
lough, the wright er. 8 

Uly it by the way of fitting on the ſock. He 

it in this manner. Af the Plough; has. too 

to the 


lf as 


Ns ſame purpoſe. 


Iłx has been bote likewiſe: that che TION | 
can give the plough more or leſs land by the cou 


ter. © The coulter is fixed to the beam by wedges: 


by theſe wedges he can turn'the point of it either | 
to the land or from it as he pleaſes; or he can 


turn the fore edge of it a little towards the land, 


or towards the fürrow. The turning the Point or 


fore edge of the coulter to the land gives the 


| plough more land, and the turning them from the ON 
land gives it les. 
Cen muſt be taken likewiſe to een Ns 
and mold-board'in a'manner proper | for the deſign 
of the plough; The plough that is generally moſt 
LD approved of, and makes the beſt work, is the one 
that makes a redd fur below, and ſets the fur ta- 
ken off juſt upon its edge; for, by making a redd 
fur below, the whole land is clean plowed, and by 
ſetting the furr juſt on its edge, it is left opener, 


and the harrows make greater impreſſion than if it 


is turned upon its back. To make the plough do 

_ this/on light land, that falls in pieces in turning, 

the wreſt muſt be ſet low and wide; but in Riff 
land, that goes over with whole fur, if the wreſt is 

; Ft in this Manners the plough will be heavy to 


draus, 


kuf lde ; if it has too lade, he turns 5 point of 
the ock to the land- ſide; if the plough has too 
much eard, he turns the point of the ſock a little 
upwards; and if too little, he turns it a little 
downwards; and if the head will not allow any 
alteration, he gives directions to the ſmith to bend 
the ſock to the land- ſide, or to the fur-ſide, up- 
wards, or downwards, « as is  hecellkry, which ſerves 


2 2 8 8 t 1 
2 N — 
I 1 EF "77 
. n 2 5 N 
AD, = 2 i 0 E 8 
* 2 

9 l 7 8 TIE * 
FE . 6 2 nn n err 2 5 E 
el tees — — . r 
— A 2 AIDS, TNT * 22 © 
bs ——— * — = * 


wes 
2 FE: 
„ . r 


* 
4 
, * 
* 
= 
; 


aß, . Bock II. 

draw, and the fur taken off in * of falling | 

back: for this kind of land therefore the wreſt - 

| ſhould be ſet a little higher and narrower. _ : 
In gathering ſteep ridges, it is neceſſary that 1 5 

ay .mold-board be caſt out very much above, or 

the wreſt very high ſet; for without the one or the 

© other of theſe, the plough will not be able to turn 

- the fur to the brae. Theſe are neceſſary likewiſe, 

when it is intended that the fur ſhall not be ſet on 

its edge, but turned upon its back, as is ſometimes 

found proper. In every caſe, care muſt be taken 

that the mold · board be caſt ſo far outwards above, 

as to turn the furrow ſufficiently ; for if the fore 

part of the wreſt makes the fur redd below, and the 

mold · board does not caſt it well out above, having 

no foundation to ſtand upon, it wil fall back in 

behind the plough. 3 1 
I the farmer attends to theſe 8 he will be 

' able to diſcover where the error lies, if the plough 

does not pleaſe him in going, and to give direc- 

tions to his wright how to rectify it. By frequent 

trial he will alſo find out the exact proportions of 

_ the different parts of the plough, and will be able 
to give directions how to make one to 80 in what 

manner he pleaſes. 3 | 
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c . A P. XII. 
"of the methods of king cattle ; in ab 


Tonsrs and oxen are the animals uſed for 
1 drawing ploughs. Sometimes the one, TY 


times the other, and ſometimes both together. | 
is impoſſible to determine which of theſe is Da 


moſt proper. This depends upon the kind of food 
moſt eaſily obtained, the other kinds of work re- ; 


quired, and the expenſe of breeding, or purchaſing, 


If the real labour is to determine this without any 
other conſideration, then oxen are to be preferred; 
becauſe, as they ſtand to the draught, they will 
| overcome a reſiſtance which horſes will yield to. 
As It cannot be determined, what kind of cat- 
8 tle are moſt proper for the plough; o neither can 
it be determined, what number is neceſſary. This 
depends upon the ſtrength of the cattle, and the 


nature of the ſoil. The number varies actording 


5 dc the work in which the plough is to be employed, 


and often according to the ge on beams | apa 
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* A the following v varieties are uſed: two horſes ; three | 


horſes 3 


oxen and one horſe; two oxen and two horſes; 
four ho 


es; two oxen and three horſes ; four oxen and one 


| horſe; fix oxen'; four oxen and two horſes ; fix oxen and 

one horſe; eight oxen z fix oxen and two horſes; and four 
_ oxen and four horſes, © The four oxen and one horſe,” or the. 

tx oxen and one hore, are only uſed in a ſtrait, when another 

| | Horſe cannot be eaſily procured. The cuſtom of uſing three | 

oxen and one horſe, is but lately introduced, and is obſerved 

in very few places: every one of the others mentioned is the , 
"OS! TRIO: wth of the . as 
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Tur methods of yoking cattle in ploughs vary. 
almoſt as much as thee number uſed * Some oY 5 | 


BZ . less to conſider them.” | 
| be yoked- in pairs, ot in: lige deter en 


; this way, that 2 7 | hy glowing "MM 
the furrow s 5 gr RE, 
wed l; 
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When there is but as Münch of the ridge unploywed = 
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EN . . Tux. tuo horſes.are in ſe er poked abreaſt and in. 7 5 
tber . each e | l. ö 
| | fore, or < Few Tt pada = = 
| 5 be. Dock al in acline.; the. two, onen and three horſes, the 


eaſt behind, . and ry 62th abreaſt before ; the | 
3 | „e horſe; and; the, fix. Oh and. one houſe; the | 
deres in gait, and. the..houſe. before : the fix; onen, the, four 

RR. ee ee hore, the gh, oxen, the fix onen and E 
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; great inconveniencies, as the other... 


them in a. line before each other. It is obvious, 
that cat tle yoked .in this manner, Boi ng — ae 
the furrow, neither tread upon the plowed 
nor juftle on another, | In theſe teſpects the 55. 


- King tlie cattle in a Ude! belore each other, ſeems | 


to have the advantage. 

' Ir. 1 is to be obſerved, Lone that this method 
is not quite free from 1 mconveniencies.. When . 
amined, it may perhaps be found ate ded 


Wen cattle are yoked i in a line, 
"the farrow, This makes it necellary e th 
ugh mere land th n ordinary, either by the ſock 
e muzzle; Lor, if this 1 is not done, the head | 


"and. fork being in che fame di rection wich the 
; beam, and. the. cattle yoked to the middle of ir, 


the plough will directly follow the cattle, vithons 
"taking. any thing off from the land. Now, it 1 is is in- 
conyenjent te be e to give the plough lar 


2 "either, by ebe | muzzle, for, when the k i 


3 of the = har of "the beam, it n makes tt 
and Wen . 1 


LOL 


n ee er — ther fide, 

dhe ditfign is fruſtrate. For the plough is ſo much turned to 

| 1820s endo ny much Pl the 3 of the irons, as is. 
tk | 


2 ere 


. read 
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hu . Of yoking. Cotte | 147 
_ Plowing: with the cattle yoked in pairs, ſame yoke. 


off a proper furrow, 


\ 


er” 


"Uh i . of Tire. | EBedk M. 
rally, when right made, i is ſufficient to make i it a. 


e 


Tar: 1 1s another i inconveniency that antends 
yoking cattle in a line, ariſing from the nature of 
the animals. Horſes and oxen, like men, love 
their eaſe, and are diſpoſed to throw the burden 
upon their fellows. This they have a better op- 


portunity of doing when yoked in a line before 


each other, than when yoked in pairs. Wen 


vodked i in a line, each pulls by the traces of the 
one behind him; and therefore, tho' it may be 


| known when the foremoſt negletts his work by the 


% 


flackening of his traces, yet it cannot be known 


, when a any of the reſt negle&t their work; for tho 


one of them does this, yet, by the pulling; of the 
one before him, his traces may be fully ſtretched. 
But this is eaſily diſcovered, when. the cattle' are 


5 yoked in Pairs; for then every one. of them has a 


. | ſeparate draught. The 


by the poſition of the yoke 


cer one of them does not draw equally \ with his 


6 
— 


| a us * 


fellow, and the Pow man perceives, by the! going 
of the plough, whenever any of the two pairs does 


| £ | not draw equally with the other *: for if the pair 


| that goes foremoſt. neglect! their work, the plough 

is pulled out of the ground ; and if the pair that 
"go. hindrmoſt neglect. their Work, che plough is 
pulled in too deep. The, reaſon is 6bvious; the 


N plough i is made to go it a proper depth, when mo 
two forces by which. different directions are given 
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of yoking Gan 1349 
ſhould cœaſe to act, the plough cannot go right. If 
che foremoſt pair ſhould. ceaſe to draw, the plough 
having too little eard for the direction of the 
draught of the hindmoſt pair, will come out of the 
ground: and if the hindmoſt pair ceaſe to draw, 
the plough having too much eard for the direction 
of the draught of the foremoſt pair, will go in too 
deep. This does not hold in an ox-plough : for 
as the ſoam, by which the foremoſt pair draw, .is 
fixed to tlie yoke of the hindmoſt pair, the whole 
force applied to the plough i is in the ſame direction; 
and therefore, tho any of the pairs ceaſe to draw, 
there is no alteration! i in the going of Up! plough. 5 
Tuxx is yet another inconve . 
the common way of yolting cattle in a 18 before 
each other. When the fore cattle are all yoked to 
the traces of the hindmoſt, it is obvious, that as 
the beam, to which the draught is fixed, is much 
lower than his ſhoulders, by which the reſt pull, 
ſuch a weight muſt be laid upon his back or ſhoul- 15 
ders as muſt render him incapable” of -giving/ any 5 
_ "aſſiſtance *.'' Beſides; as the whole force is applied 
in the direction of the ttaces of the hindmoſt 
horſe; it cannot have ſack influence on the plough, 
as when a part of it is in a ditection more horizon- 
5 7 When a body is to be moved forward in any 
direction, the nearer that the direction of the force 
| "applied approaches to the direction of the body,/it 
ts 5 oF Ger greater i influ i oſs 8 Fad Ne as 
_ my 12 Nan e 
N 783 or Ae . pe” 1385 3 Ms 5 
5 * 3 that yoke cattle i in a * are obne to 12 2 
5 1 5 of ſaddle betwixt the back 6f the hindmoſt and the 5 


4 rope; this indeed prevents the horſe's back gn. 
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5 and when the; and is wet, 
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1 che. land cattle have rom 
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5 are goo uſed he where they are of real benefit. 
t incline to yoke the cattle in a 
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tact auc how how: the cattle may be yoked ſo 


as to lay no additional weight on the back or ſhook 


ders of the kindmoſt horſe; and to make the diree- 
tion of the draught more horizontal: This is done 
by making the traces of the horſe next to the 


pPlougti but one, very long, and fixing them, not 


to the ſnoulders of the horſe behinid him; but to 
the cross. tte, and by fixing the traees of the horſs 
before im, not to his ſhoulders, bat to his traces 

at the place where the back. rope is fixed; 57 80 bai 
the hindmoft horſe is delivered from the- burden. 


laid upon him in the other method, as his-dranght = 

is entirely independent of that of the reſt. There 
| is indeed fome weight laid upon the horſe immedi- 

ately befyre fim, to whorm the'orhers are yoked! 

- * is but final; for kiis traces are nearly it tlie 


the direction wick theirs, and they are dae 


ditt ax a place lower than his fhoulders: © By his 
" the” umteck draitght - 1 8 


likewiſt; the direction 0 
more bort, ken there are thirte or 


1 hoſes yoked'; it is even, 1 0 1. horizortat LY 


| his plongh vote in 5 
egal; hilt in a Hut- 0 
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Wr two horſes are ſufficient for the draught, 
the yoking them in this manner deſeribed for the 
two hindmoſt, removes alſo the ſecond inconve- 
nience mentioned, that attends the yoking the cat- 
' tleinaline; for the plowman diſcerns, by the go- 
ing of the plough, when any of them neglect 
their work; in the ſame manner as when there are 
four horſes in the plough yoked in pairs. 
Tux ordinary method of yoking oxen, is at- 
8 3 not only with all the inconveniencies of 
yoking cattle; in pairs, but alſo with the laſt men- 
' tioned inconveniency of yoking cattle in a line: 
for the ſoam, by which the foremoſt cattle. draw, 
is fixed to the yoke of the hindmoſt pair. Their 
poke being higher than the beam, a great weight 
As laid upon their necks by the drawing of the fore- 
maſt cattle, This. i inconveniency may be removed, 
ps and the oxen yoked in ſuch a manner, as to give 
wo directions to the plough, as is done when 
horſes are yoked. in pairs; by which the draught 
will likewiſe be; made ſtronger. To do this, the 
0 ſoam of the pair immediately before the hindmoſt 
2 be not to their yoke,. but to the beam; 
3 and, to. m this ſoam from incommoding the 
4 ing, a link muſt be fixed to their 
yoke for it to paſs through, the link long enough 
to allow the ſoam to be fully ſtretched. "When 
there are more than two pair in the plough, as is 
„ moſt common, the largeſt-ſized cattle. ſhould be 
placed next the plough, and the ſmalleſt-ſized im- 
© - mnediately before them; for the lower that the 
__ yoke of theſe laſt is apps the nearer will the di- 
£ 3 their ſoar be o the ſoam of thoſe "= 
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them; and thereby the leſs weight laid, upon their 
necks. This method of placing the cattle is con- 
trary to the ordinary way for it may be obſerved, 


that the ſmalleſt-ſized oxen are always placed next 


| to the plough. But for the ſame reaſon, that theſe 
are placed neareſt the plough, in the ordinary way 

in the other way: for the fmalleſt- zed oxen are 
placed next the plough in the 0 vay of yo- 
WT king, that. 175 their yoke, to which the ſoam of the 
pair before them is fixed, may be as low as poſ- 


directions of the two foams. approach each other, 
and the:leſs w weight, i = 8 the necks of. the 
hindmoſt pair, An 5 
loweſt· i 2d 0 


ee 3 


e Jeſs ; incommoded by the FRO: before them. 
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al of yoking, they ought, to be placed in the middle, 


Able for the lower that it is placed, the nearer the 


ie fame, » © 
5X Xen... be. pl: middle, 
: 4 0% oked.in the manner 12 that ſo they 


& MzTHoD of yoking oxen. has been lately in- 
Ju, d, wh ich, ik known,. "will probably in a 
_ that i be uniyerlally practiſed. I 18 not liable | 
"1. the inconvenicncies attending che ordinary me- 
ad upon their | 
EF ii which muſt be a great interruption. to. their 
l 1 1 5 they are Jobed in the fare-manner as 
S h orfes with brechems, collars, and tracks. The bre- 
2 FChecis ate made o f the ſame materials, and are of | 
ne ſorm wich thoſe uſed for horſes, only, the = 
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there are two 9 acting in different directions: 


for tho” ſome of the cattle, at the time when che 
interruption is given,” ſhould ceaſe to draw, yet 
the draught continues ſtill· ig the ſame direction, 
and the plowman his only the alteration, occaſioned 
dy the interruption, to tectiſy. Every perſon knows, 
chat an ox-plaugh: goes. much moxe ſteadily than a 

| horſe-| plough : and this is oecaſioned, not.ogly by 


the nature of the animals, oxen being mare. 


- in, drawing. than, horſes, but alſo. by. the, manner of 
 yoking them, oxen, being yoked. in ſuch a manner, 
as that ons force only. is applied. to che plaugh; — 
Tuus it appears, that no abſolute determination 118 

_ can. be given, which of theſe two, ways of yoking _ 


ws 92 


5 cattle; i in ploughs is ta, be. preferred. Men muſt 


| og the advantages and RI attending 


. Aanees... 16, the land — a lind not eaſily plow- 
ed, the cattle not well trained, and che_plawmap 


vet expert, the work. will be. beſt, performed, if 


- pert, the'work: will be well eneugk peck 
tte labour leſs ſevere An the cattle, if ro forces 
e . to che been 1 . 5 
8 5 Ge 3 4 . 


| manner as che Zug, laſt horſes ave Fommbnly yoked | FAR 
there are e three « or 
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Et mme, yoked in ſuch a manner, as to apply two forces 
do the plough in different directions. If it is found proper to 
ppi but aus fares fo the plough, and keep the horſes yoked 
in pales the; fick pair; muſt. be yoke to the, laſt, in the lame = 


there is only ene ſores applied to the.-ploygh *. 
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HE action of the  plough, ? 
turning over the foil, 


in ſtirring an 


is called plowing. 


Plowing then ſerves the following purpoſes : It . 


creaſes the food of plants, enlarges their pa 
. the vegetable food for enteri 5 1 Bday r 
ys Pacing and removes wetneſs,” TE wy 


. yo 
be. ; the ſoil t he receive the vegetable food | Fo the 


LY too hacks 7. * 8 
Piowing INDE the v 


ing the roots of 


Aa a ſtate of corruption, and. diſſolving oils n 
| ProwinG deſtroys weeds, 


vegetate, and then tearing up the young 
ſing their roots | to the 


POW] e 
in proper ridges l. 


Ix may be _ therefore; that plowing is one 
rations in agriculture; ; 
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cf Plowing. yy 


reateſt care is to be taken in the 
eder ane of it; 


and that the 


Tuobon plowing in 0 Hives all as; Pg 


gaſes mentioned, yet commonly one of them only 
is chiefly in view; and according to 115 een 
view the work is to'be performed. 2 
Wuer the deſign of plowing is to 5 erend 60 


food of Plants, the ſurface cannot be made too 


uneven; for the more uneven that the ſurface is 
made, the greater quantity of the ſoil is expoſed to 


the influence” of the 1 5 ao n enen 9 77705 


- food procured *. 


Wu x tlie deſign of rug bs to aa the 


paſar of plants, that Kind is beſt that goes deep- 

eſt, (provided the fiF allows), and moſt Rt een. | 

+ 1 breaks the mold; for the deeper that the 
ooh goes, the greater quantity _ ſoil is em- 

ed in vegetation; and the more effectually 
hat the mold is broken, the lager is the hay 


in the ſame quantity „„ 19. 92 by 
Wurx the deſign of plowing is to Jeſt oy 10⁰ 


35 Seeds, the ſurface cannot be left too rough, nor 
the earth of the furrow / raiſed in too large pieces; 


bor the rougher that the ſurface is, and the larger 


the pieces of earth raiſed, the drought has the ea- 
ſier acceſs, and more e Jt F Ne 
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: t Tux enlarging, the PEE planes i is 72 2 | 


1 5 5 my 
n 4 ” 


5 3 
„ 1 „„ pens 1; 
14 ö ks Rr 8 LS 12 . N ! 5 i * pn AG... Y 1 N 5 
+ Ss. 4s, * 1 4 
_ | * 


> * 


4 

1 
e 
« hd 

Wy” 
— 
* 
2 


3 MT NTT AK 
<A ATED 3 


{+ UE 


_ 
Las 


N 
7 
—— ute 
RAW 
q On 


0 


"Ea 
Vos. 
1 Ls 
"58 
% 4 , 
5x8 
9 
* 4 
== 
U 
1 * 
mY 
* 
bd. o7 x 
3 
* f 
24 „ 
> i» 
: I 
og 2 
24 FR 
+ 2 
7 n 
"| f 
=> 
2 : * 
9 * 
——_ bl 
4B 
& * 
\ & 
[i b 
= SH 
2 N 
3 
, OY 
. 2 FRED 
3 : 
= o_ 
—_ : 
* ; 1 
=—r—_—_— 
Wo 
5 ” £4 
4 E |! 
<0 2 
© -_ 
*. 5 
925 
4 » 
1 
'% _ 
, " 
* 1.5 
1 
13 
= = 
8 * E. 
il 
1 2 
* 1 
1 1 
q 4 
+ — = 
—_ 
1 
5 . 
— 7 
+.- kay te 
- JT» 
= > 0. 
8 15 
+3 . I 
\ | N * 
=" 7 
— * 
1 
* 48 ; 
> 4 3 
"= 
ro 
= * 
3 7 . 
1 — i 
= . 4 
% 4 
* 
8 
: 5 \ 
=» 1 
* 
* 
9 
7 8 * 
1 
—_ 
<. = + 
& EO. 
= 
1. 1 
= * 4 
>< 28 —_- 
4 . 4 P 1 
_ 1 . 
"= \ 
== 
— 1 * 
=== ” - 
"= : 
== r : 
—_— 
# * iS 4 * 
185 * 
4 . 
- 4 
= 1 
f. 11 
<8 ; 
o - 
WE . 
+I 1 
\ 
48 \ 
= { 
, 4 
4 25 
OY ' 
; 3 1 
£2508 73 
l . : j 3 
BY " 
M8 * 
Wi. i 
4 * 1575 
13 
_— 
* 1 
1 1 
9 N 
5 LI FM 
ö oF © 
— 
- = 
s Wi 
_— 
1 
4 : % 
. 1 7 
= 
. , —_—_ 
_  —_—_— \ 
l 1 f 
8% 
£ 4 
4 x N | 
* 4 
Y i Ly 
„ 
7 
| 1 
14 
1 N 
 %4; 
* i 
* bl 
. 
3 
1 3 
1 
133 * 4 
. =o 
7 
'n : 
1 
{$i 
= [__ 
q *' 6 
2 1 
= 
17 , 
E 
a 
\ » 
DP >. 7 
2h \ 
» N * 
> 2 
oF |, 
"2 ! | 
i 
IB 
1 } ' 
if 
4 4 
ITY 
" 
j F 
: , 
#1 


2 is * * 
58 "XY 8 Res 
ä 2 LE 
PIE”; A, 
ba 5 "Ys * 

3 Þ 9 


"#6F - Of TIA. Bock th 
Wu x the deſign of plowing is un ſeedy 
een the ſurface cannot be made to ſmooth, 
not the meld too much breken: for the ſmoarher 
that the ſurſace is made, and the mere effectually 7 
that the mold is broken, the ſeeds. are the; more 
expoſed to the influence of the air, the ſap. bet- 
ter preſerved, and their vegetation. the more en- 
_ couraged. *.. r F 0 
Wurm the dehgn-of plowing is. tO remove ver. 
neſs, the land muſt be laid up in hi 
ridges for. the greater number that there: ars of 
furrows, there are the greater number of | drains; 
and the higher that the ridges are, tha more ey 
| the water finds ins, way te dhe fürwa t. 
FTuus we ſee how this eperation of plowing 
is te be performed, according: to the chief de- 
en in view. Ie oſten happens, however, that 
undd is in ſuch a condition as to require mote than 
one of theſe advantages which plowing. is in tend 
ed to promote. Theſe are ſumetimes conſiſtent 
wich each other, and the land may: be plowed in 
ſuch a manner as heſt te promote all of them. 
Thus land is ſometimes, at the ſame time, Por 
8 and, wet, and full of root-weeds'; ne it may be 
Dan in — proper for in- 
its food, removing its wetnels, and deſtrey- 
ing its Neal ber, by one Flowing its ſurface may 
Heide uneven, which fits it for receiving an in- 
_ creaſe of food; it AY be formed into narrow and 
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| Avep ridges, hk beſt removes W and 
the earth may be raiſed in large pieces which 
Deſt expoſes” the Tow of oh." 9 to t or 
Rfoyed by the 1 ] 
that the potent etch po kao ford ow. M 
ing are inconſiſtent with exch'other, and it can- = 
not be plowed in ſach a manner as is moſt proper 
for promoting all — them Thus land; at che 
lame time, may be fall both of feed - weeds and =_ 
oft root Ne eck now, t cannot be Plowed i in uch ana  _ 
manner us 18 off proper to deſtroy both; for, 2 . 
ore plowiftg, it carmot — —— in pieces and 1 | 
Hl" which is heceffary to deſtroy rot- West 
and N rides Ten 55165 made frnooth, 
WI | deſtroy "(ediweeds: "This 
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to the influence of A the air, 5 5 its pores, being 
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ever it may be, is fruſtrated; a and ths holds oy | 
in every kind of ſoil. enen od ac 45 ty 
Wurz ſtiff ſoil is plowed. — by d Land too 
* fuddenly it becomes ſo hard, that it can receiye 
no benefit from the air, and the paſture in it is 
entirely ſhut up: -xoot-weeds ſtrike. root again be- 
fore the drought reaches them; and if there Are 
any ſeed - weeds, the ſurface cruſts ſo ſoon, thai 
=> are prevented from vegetating 
Wurn light ſoil is plowed wet, tho” it may 
ve ſome 8 by. expoling a. larger ſurf CE | 


are Tk a en- 


hit, will not 
by being 


1 water, will even, its 


OO St 


s land is greatly 
3 i and treading. it down with their feet. 
o to be obſeryed, that, whatever 5 
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"on XIll. Oo Plowing... „ 
the plough, Fay upon the deſign of plowing, 
and the nature of the ſoil. (4. 

 Wuzn the, deſign of plowing i is to | increaſe 
the food of plants, and deſtroy root-weeds, whe- 
ther the foil is ſtiff or. light, as great a quantity 
may be taken off as the plough can take conveni- 
ently; becauſe the greater that the quantity is 
which the plough takes off, the rougher and more 


uneven the ſurface is made; and the rougher and 


more uneven that the ſurface is made, the more 


food is procured, and the root-weeds more effectu- 
ally deſtroyed., .. 7 


. Wren the deſign os ploving i is to enlarge the 
paſture of. plants, and deſtroy ſeed-weeds,. tho a 
„quantity may be taken off in light ſoil, 


| that naturally falls i in pieces when, turned over, yet 
a ſmall quantity ought to be taken off in tiff land 


that is not ſo eaſily reduced; becauſe the ſmaller 
that the quantity is which the n takes off, 


me ſoil is the more effectually broken, and the U. 
face made the ſmoother; and 
that the mold is broken, ang the ſmoother that 


the more effectually 


the ſurface i 1s made, the 
larged, and the weeds more effectually deſtroyed. 
This is agreeable to the ordinary prackice, introdu- 


F ced no doubt from experience: for we find that a. 
much leſs quantity is taken off when land gets 


the ſeed - ſurrow, the chief deſign. of which is to 
enlarge the paſture, than at any other plowing. | 

- In the directions which we have given about 
plowing, we have had chiefly in our view land em- 
ployed in tillage; it is neceſſary to add ſomething x 


with aa to the Ins. en or eres up 
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Tu Engliſh writers on agrict ture, when giv- 
ing directions about the opening of graſs· ground, 
always ſuppoſe that the land is to be ſummer-fal- 
lowed'; and they fecommend to plow as deep at 
firſt © as che nature of the ſoil will allow.” They aſ- 
fign this reaſon, 2 it is not poſſible to plow 
deeper | afterwards. ey likewiſe” direct to turn 
the earth upſide pom 1 its back, as we have 
called 1 it, The: reaſon, they aſſign for this, is, that 
the ward or turf may 55 the ſooner rotten*®, . 
SobiR perſons have tried this method of break- 
_up, graſs-ground. in Scotland, but they found 
great difficulty 1 in reducing i it : and potwithſtand- 
ing the aſſertions of ſome of the Engliſh writers, 
ve have reaſon to believe that many find it ſo like- 
2 wiſe i in England; for Mr. Tull, in his chapter up- 
on ploughs, tells us, That if the turf ly long 


— 
— 


{i without being turned, the grafs" from t the edges 
Will ſpread and form a new turf, and that the 


roots often ſet up new &w heads, ad the former 


| & heads are converted to roots. As Mr. Tull's de- 


ſign is to ſhow the neceſſity of the four-conltered 


| Plongb. we need not doubt but he has a little ex- 


ted the matter; for, upon a narrow inſpecti- 
1 on, it will be found, that if turf is turned upon 


"its back, the graſs. will grow, only from the ſides. 
% However, we may. .conclude, from what he ſays, 7 


thay; the land in England is not fo eaſily reduced 


in this manner, as ſome of the 2 35 Pretend f. 


9 O 
* Tais 1 is not the bed mary method uſed in Eng- | 


4 land: as in Scotland oy ew MPR e e 


re oe of th now tem 8555 CL 


Chap. XIII. of Plwinge,.  - _ 163 

On our rich 1 in Scotland, we follow a me- 
ö | thod the very reverſe of this ich has been men- 
tioned. We commonly ſow after one plowing ok 
graſs· ground, and we plow as ſhallow and narrow 
as poſſible; and alſo ſet the turf as exactly as poſ· 
ſible upon its edge. It is not our buſineſs in this 
place to conſider the propriety of ſowing after one 
furrow., We may ,only obſerve, that if the land is 


5 

a s 
good, a good crop may be expected; and if there no 
is a good crop, the turf will be completely rotten . 
1 before next ſeaſon. What we have to conſider, 1 
3 is, which is the moſt proper method to break and | 

q reduce the turf. May L be allowed to ſay, With⸗ 5 
, | out giving offence: to. Improvers, that the Scots il 
4 method is rather the beſt? It is certain, that the = 
N thinner and narrower. that the turf i is taken off, i it Co 
„ is the more eaſily: torn aſunder; and the more ex- l 
þ actly that it ſtands on its edge, the harrows in go- no 
. Rr = 
© mg impreſs: TR pe = 
1 winter, in the „manner menti 10ned totes and Wo WM 
C narrow, and the turf ſet upon its edge, it may 1 = 
3 be expected, if we are favoured with a little froſt, = 
a | ch in de eng turf will be in ſuch a ons mn 
1 0, £3074} DO! 2 N 1 3 1511 85 15 aq tion, Rs =— 
a as Lot OE wetted of beating ip graf ground . | f 
2 e only three plowings before ſowing with Wheat, üer | 1 
he | in Riff or light land. He propoſes, that the firſt/plowings ſhould 1 
1 be begun about the firſt of April, and ended about the middle 4 
=: of June; and that the ſecond ſhould be begun about the mid- 43 
er, dle of June, and finiſhed about the end of July. 16 the ſecond 2 ' 
& _ * plowing is begun on the ſame part of the field where the firſt = 
ing 2 - plowing was begun, the turf, he ſays, will be found. ſuficient- 1 
ons | Wann it is N up * N | h i 
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dition, as to be eaſily torn aſunder by the harrows, 
and the land itſelf in a proper condition to be ſown 
with oats, or to, be ſummer fallowed, and yon 
3 wheat, © 
Our barren lands we break up in the Ui 
manner as recommended by the Engliſh writers, 
plow deep, and turn the turf over on its back. It 
| ſeems, that the plants which grow on theſe lands, 
have tougher and ſtronger roots than thoſe that 
| grow on rich lands. This makes it more difficult 
.to break the 'turf. If the earths" of the furrows 
are ſet on their edge, the harrows turn them back, 
inſtead, of tearing them aſunder. This happens 
Whether the land is plowed deep or ſhallow. But 
When the earths are turned on their back, and the 
land plowed deep, the harrows raiſe a kind of 
mold upon the back of the turf, by which the hol- 
"lows betwixt the earths are filled up, and nou- 
"riſhment afforded for the ſeed, jos | mms 2 
of which falls into theſe hollow. 
Turk is another method n r — 
ing up gra round, and that is by trench-plowing. 
This manner of plowing is performed by one 
f Plot gh wrongs another i in the lame _—_ "The 


5 1 the one that allows turns up fone rnd of 
toil; upon it. By this method there is ſufficient 


. nouriſhment provided for the APs and the fward 


engl before next Keane. is 
Foe Paley Ft gt . 1 85 4 THz Sis 210 Tas 
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Chap. XIV. | Of Ridges. : 5 165 


Tuts kind of ds needs not be confined to 
the opening up of graſs-ground ; ; it may be uſed in 


any ſoil that is deep; for by it ſome new ſoil is 


turned up, and a greater e e in ve 
betation. | 


0 * . p. b. 
Of re. wet 


TT ws — been obſerved, that gh in 

. ridges is proper for removing wetneſs. Every 
ie becomes a kind of drain: the rain that falls 
upon the ridge makes its way to the furrows, and 
by means of e is 1 _ front: the 
field *. 2 


Proline in ridges is alſo proper for lag 


| the ſurface, It is certainly an advantage to have 
the ſurface enlarged. Thereby not only a greater 


quantity of ſoil is expoſed to the influence of the 


air, but alſo a greater quantity of it actually em- 


bloyed i in vegetation. There is no more ſoil ad- 
ded to the field by enlarging the ſurface; but 
ſome of the ſoil that lies buried, while a field i is in 
its natural ſtate, is expoſed to the air, and brought 
within reach of the roots of plants, when it is laid 
up in ridges. Some of the plants which we culti- 
vate in our fields, have what are called horizontal 
"TR x that 8 roots Fe Op y ONE the e ſurface, 


and 
"his kind of fock ak page for midaw th barks and his 


kind of mold-board for turning it upon its back. It is neceſſa- 


ry to add, that where the ſoil is mY he turf W be 
taken off as thin as poſſible. WEE: 
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and go down but a Ka way. No, it is 3 


dauuly an advantage to theſe plants, to have a quan- 


tity of the ſoil below, to which their roots cannot 
extend, brought within their reach, which i is done 
"5 enlarging the ſurface. | 

Tus top-rooted plants, that is, ack: 1 as 5 
one principal root perpendicularly downwards, 
have alſo horizontal roots, by which they are nou- 

riſhed; and therefore it muſt likewiſe be an ad- 
j vantage to them, to have the ſurface enlarged. - 

. T6 illuſtrate this further, let us ſuppoſe, that the | 
Toots of plants. upon a field extend themſelves 
through the whole foil within four inches of the 
ſurface. Now, it is obvious, that there is more 
foil within four inches of the ſurface, when the ſur- 
face is enlarged. by ! than when the Jad 1 is 
Hing quite flat. | 

; From theſe ings then i it appears, that. a \ field 
contains more food, and has a larger tur when 
in ridges, than when laid down level. 

Ir muſt be acknowledged, that ſome. . 
| 1 are of a different opinion; and as this is 
tze caſe, it will not be eee to conſider hat 

| * advanced by then. 

TurkE are ſome ad mention ah 33 
= growth of 5 as an evidence, that a ſur- 
face, howeyer. much extended, can ſupport no 
more plants than the horizontal baſe. . Tho' the 
Fact i is allowed, that plants grow perpendicularly, 
and that it is impoſſible to place more of them 

| upon the ſurface than upon the baſe; yet it does 
not follow, that a field, when its ſurface is enlar- 

| bed can nouriſh Bo Tor GIRL WR is to be 
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eee that it is not more room which we ] 
contend for, but more nouriſhment. We may fur- 
ther obſerve, with reſpect to the growing of vege- 
tables, that the enlarging the ſurface has this other 
advantage; it gives the plants more air, and ery 
prevents them from falling down and lodging. 

Mx pu HAM, to ſhew that the enlarging the 


ſurface by ridges, is a real diſadvantage, obſerves, 
that ſuppoſing the ſlope in ridges is one foot in ſix, 


yet the ſurface will be to the horizontal baſe only 
as 76 to 75, which, he ſays, is but a ſmall advan- 

tage, when compared to the loſs by the ſurrows. 
In anſwer to this, it needs only be ſaid, that 
there is no loſs by the furrows, unleſs when they 
are a real advantage to the reſt of the field. When 
tide is dry, the corn is as good in the furrows as 
in any part of the ridge; and when the land is 
wet, the furrows ſerve for drains, and the loſs by 
them is more than made up, by the advantage 
which the reſt of che field receives bye being 
drained. fo 
W may therelive « cankhide in How i that 
he way- 'of plowing in ridges. eee to the 

way of plowing without ridges. 

| Haymeo ev es that e ae antagron 
they 


ridges. It is done in this manner: The plough enters in the 
outſide of the field, and goes round and round it till it is near 
finiflied, and then plows out what remains, in the ſame man- 
ner, as if it was a ridge. Thus the field is left without 
nidges, haying only one furrow for a ſhort way | in the middle 
of it. At the next plowing this may be reverſed, the ridge 
in the middle of the field gathered up, and the. ploughc? go 
round and round the ridge till the whole eld is plowed. 
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| they remove wetneſs, and enlarge the 1 it is _ 
neceſſary now to conſider what kind of ridges 4 / ; 
moſt proper for anſwering the ends propoſed. # . 

As ridges remove wetneſs, when the foll 3 is wet, 
the ridges ought to be. narrow. For. the greater 
number that there are of ridges, there are the 
greater number of drains. When the ſoil is wet, 
the ridges ought alſo to be ſteep, For the ſteeper 
.that the ridges are; the. water more nn Ande 1 its 

2 "= to the furrow e. 

_ Wren. the foil is very Foy. it 1s . 7 
narrow ridges are not proper likewiſe; for by al- 
tering the ridges, and turning the farrows/; into; the 

. - crowns, and the crowns into the furrows, a quan- 

tity of freſh foil is always employed i in vegetation. 
When the crown of a ridge is turned into a fur- 

row, it is obvious that ſome freſh ſoil is turned up, 

which was not employed in vegetation in its for- 

mer ſituation; and the greater number there are of 
ridges, there is the greater quantity of freſh foil 
1 | 

Warn the ſoil is juſt fo. wet as to 1 b 

in the furrows, then the ridges ſhould be ſomewhat 
Prater for, in this caſe, the yer, there. are of 
ane there is the leſs loſs. 

Ir is proper to obſerve _ has a "ace 
ould be made betwixt the ſituation of land P 

the winter, and its ſituation in the ſummer. 

may be convenient ſometimes, when winter · grain 5 
to be ſon, or when the land is to get winter - fal- 
lowing, to make the ridges very narrow; and, 
| 5 when fur 1 is to, be e to make them 


Clap XIV. - Of Rid" 8 


As it is an e to 110 the furface en- 


— the ridges ought to be made high iu the 


middle, or crown ; for the higher that the ridge on 


made, the more is the fiirface enlarged. 


Wen the foil is ſhallow, the ridges, if ri 


cannot be high-raiſed, without depriving the fur 


rows of ſoit : and therefore, to enlarge the ſurface 
on ſuch land, the ridges muſt be made narrow; for 
this both enlarges the farface, and ee 


ee from going below the foil. 2 
Wye the ſoil is deep; the ridges may be made IT 

eee for” the” the ridges are raiſed” in the 

erown, yet ſtill chere i ſoil left in the furtows. 


But then the ridges muſt not be made too broad: 


for it is evident, that narrow ridges give more ſur- 
face than broad ridges, of the ſame degree of 
ſteepneſs; and do not cover the lower parts of the 


ridges io much fromm the influence of the fin and 


winds. | 


Ix is u 


ue blen Mike they 54 We 


| ral, iris reconitnbnded to raiſe the ridges in the 
cron, to enlarge the ſurface, and to allow rhe 
water more eaſily to find its way to tlie furrows ; 


yet, in ſome low flat-lying land, it is proper to 


make the ridges as flat as poſſible, im order to raiſe 5 
che furrows; for the higher that the furrows are 
miſed, there is im forme caſes, tlie greater com- 
mand of the water, and it is the more cafy te ft 


a fall for conveying it away? © 


I,x is neceſfiry to obſerve Rbewite, that t 
ridges have this advantage över ſteep ridges; they 
can be ſown with greater exdEttieſs; It is obvious 
. R _ in ſowing fteep : 
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| ridges, it is not poſlible to prevent: too great a pro- 


* 


Portion of the ſeed from falling into the furrows. 
It is obvious, likewiſe, that this proportion is in- 


5 creaſed by "harrowing, + Whereas, in ſowing, flat 


dges, the ſeed is equally ſeattered, and the har- 
rows do not remove it from its place. 

From theſe obſervations it is 3 hay ſoils 
i ſituations require to be laid out in dif- 


ferent kinds of ridges. It is abſurd, therefore, to 
aſſert, that, in every caſe, one kind of ridges is 


preferable to another; that narrow ridges are bet- 
ter than broad ridges, and flat ridges better than 


ſteep ridges. In ſome ſituations, one kind of 


ridges is moſt proper; and in other ſituations, ano- 
ther kind is moſt proper. Every perſon ought, 


: therefore, to conſider the nature of the oil he has 
to deal with, |. conſider the advantages and-difad- 


vantages of each kind of ridges, and then deter. 
mine which are moſt Per 


WEN there is nothing in the nature of No Gil 


to determine what kind of ridges are moſt proper, 


then narrow ridges are to be preferred; for this 


7 reaſon, that a quantity of land in narrow ridges i is 


ſooner plowed than when in broad. It is obvious, 
that the . two. firſt furrows which the plough takes 


aff from the ridge, are wider than any taken off 


+ afterwards, eſpecially if the plough begins in the ; 


; furrow, as is frequently the caſe ; ſo that the great-⸗ 
er number een nagen the. field is the 


ſe Beſides, when ridges are broad, 
it is s obvious, chat 1 plough has more work, and 


| : muſt take longer time in turning, than wen ee 
* e eee in 3 


. 
; 2 x * {ha} 
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are ſtraight and equal. If they are not, the 
greater number there are of them, the greater is 
the trouble, and the more time is ſpent 1 in plowing. 
This, however, it muſt be owned, is of no great 
importance; becauſe it ſeldom happens, that the 
kind of ſoil does not CGE" wade kind of 
ridges are-moſt proper. . 1 

Ha vix conſidered hs kinds of its proper 
for land, according to its different ſituations; it is 
proper to inquire, whether there are any qualities 


which ridges _ to plots hanger is ne Brus F 


De of the land. Ne "I To * 


© IT: wilt eaſily appear, W all nages ought to 
i" made ſtraight. © Crooked ridges are attended 
with ſeveral inconveniencies. In plowing them, 
the cattle are not always going exactly in the 
fame direction with the plough; ſhort turnings 
are often ne fary, as fields are generally bounded 
by ſtraighr lines, or lines not crooked in the ſame 
manner with the ricgges; and, when there is a 
Small n _ e it runs in 1 the _ 
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Ir is rn that when the plo 
curve, as it does in 1 crooked ridges; ere 
eee is not in the ſame direction d 
but is either to the right or lets of it; and this 
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r th | wha likewiſe): that, v 
rooked in a manner different from tie 8 
Shs: field is bounded, in plowing the ridges 
upon the ſides, one part of thern muſt bis . 
e wa other * 
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the enttle are e aways going i in the 4 fame direction 


© [ with the plough; no ſhort turnings are neceſſary, 
1 - fields can be made of wy: breadth-1 in all 
5 | - 5 niencies with which: crooked ridges are attended, 
baut it is found that they are attended with no in- 
23 conveniences thergſelves : 4 | 
” Ittleattentioninthep 
ET advantage; and eke e upon all 
3 5 . 4 3 as well as crooked ridges. It is 
1 difßcult to ſow ther exactneſs; it is difficult 


:calion requires; and the 
ping — mat nnunes de p awing of the ridge 
in one „ Hnih "A s; ſo that there 
1 danch io he middle of 
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Of TIILAG E. Bock II. 
"foil is very dry, ridges may be altered 
- without great danger, tho high; and they may be 
7 made ſtraight without being levelled : for, tho 
”  — the old furrows are ſtill lower than the reſt of the 
1 field, yet this is atten d with no bad conſequen- 
dees in dry land; and, by degrees, they are filled 
„ plowing, But Gen it is to be obſerved, that 
there is not much land in Scotland, on Which the 
ridges, at preſent, are high raiſed, in its nature 
ſio dry, as to allow this to be done 9 
| I Ir; the ſoil is wet, the ridges cannot be made 
_—_—  ſtraighttill the ground is level without great dan- 
1 ger; for the water will lodgs in the hollows of the 
„ furrows, from whenge 
force it. Some perſons that make their ridges 
0 they are ſufficiently levelled, draw 
urows along the hollows of the old furrows, 
7 cy off the water that is apt to lodge there. 
| This! is of ſome uſe, I ar not fully, anſwer the 
”  < Purpoſe... A.quantity;of looſe earth, in plowing, is 
deen into t the old — The water, as it falls, 
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notwithſtanding the water: furrows. Beſides, f theſe 
2 _ be: neatly. cleaned: out with a 
ſpade, and made desper in the places where. they 
dre intercepted by the, crowns of 4 new. ridges, 
otherwiſe gh 93 5 of — — e,ule;., . anal 5 
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xz Ii — that the land be made a 
leve as 7M 


y ek ach Kg .nidg — le eyelled too 
K, and * a = 22 of Tits earth 
; thrown 


. Penetrates ,this.. looſe. earth, and is retained 1 


it will not be poſſible to 
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the earth thrown into the furrows being looley the 


cattle in plowing muſt ſink to the bottom likewiſe, 
* which the land is very much potched, 


Gee to conſider the nature of the ſoil he has 
to deal with, before he proceeds to the altering 


ariſing from the levelling ſteep and broad ridges 


ariſing from the ridges being properly laid down; 


ſhould be tlie work of ſeveral years. Even ſuppo- 
ſing that the ſoil is ſhallow, and the ridges raiſed 
ſo high, that there is nothing but 51 left in the fur 


_ rows, yet ſtill it is improper to level the ridges too, 
"oy and NE in this caſe i is e 
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22 5 * Was an „ foil i is 5 a cd "TEM maths; 9 does not «ky 
— "lv with the water, unleſs there is a ſcheme of improving it 
ht, dy lime or marles, it is uncertain whether it may not be pro- 
o—_ per to continue the ridges broad and high, tho? the furrows ate 
25 deprired of ſoil. The levelling the ridges in this caſe makes 
rr! the whole ſoil in danger of being chilled, as the water is not 
ge- ſo eaſily conveyed away; Whereas, when the crowns of the 
ore _ ridges are. high aboye the furrows,. the water more eaſily finds 
too its way to them, and thereby a part of the land is preſerved i in 
| *h proper order; which may poſlibly do more than overbalance 


| the loſs of foil IE! the lowneſa of the furrows. 
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thrown ſuddenly into the furrows, it will not be 

poſſible to convey away the water that falls upon 
them. The water as it falls will ſink to the bot- 
tom, and there will lodge and chill the ſoil; and 


Ił is recommended therefore to every perſon, 


old ridges; and if the ſoil is wet, to level the 
ridges very gradually. When the ſoil is deep, and 
inclining to be wet, and a ſufficient ſlope for car- 
rying off the water, it is probable, that the loſs 


ſuddenly, may exceed the profit of many years 


and therefore, if a view to incloſing makes it ne- 
cebſſary to ſtraight the ridges, the levelling them 
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os Of Tivvact Book II. 
5 In levelling ridges a great hollow is made in the 
+ , crowns: This is occaſioned by frequent ſucceffive - 
erer Which is the method commonly uſed 
for levelling ridges. It is obvious, that by the firſt 
NG a hollow is e ü ne of the 
equal 10 the depth and breadth of the furrow 
makes; 7 the parts on 
ts 3 of the ridge are but little „ and 
at each ſucceſſive cleaving this. hollow is — 
Sreater. Such a quantity of new earth immediate 
turned up, is not fit for vegetation*. Beſides, 
this hollow becomes ſo great, and the parts of the 
ridge on each ſide of it becomes ſo ſteep, that it 
is impoſſible to plow them in a proper manner. 
Ades caſt when levelling-is All choupin-pio-- 
per ſome furrows from each ſide muſt be thrown _ 
back by the plough into this hollow, bywhich's © 
new Tmall Aae is formed upon the of the 
old one, and then the remaining parts of the ridge 
mana; be levelled as before. Some perſons, inſtead 
F of this, plow, acroſe the ridges. This method 


=, ſerves the fare putpoſes; it both throws fore 
=. earth into the hollows, - and levels the ridges ; for: 
wee plough in going carries off ſome earth from 
—_ - every height, and leaves ſome in every hollow. But 


=_ - den land muſt not be left in this ſituation 
= np the wet featon, unleſs water-furtows are 
= drawn along the. furrows, and alſo in ſome caſes 


Aang thecrowns,) for unlefs this is done, the wa- 
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| der that falls u upon the field ehnOe be conveyed 2 
way, At the next plowing, the whole old ridges 
may be levelled in the ſame manner as at the firſt 
7 plowing; or, if thought more proper, may be di- 
vided into two equal ridges, plowed in ſuch a man- 
ner that the für v betetst then may be exactly 
in the cn ok the old" nage; and che öther für- 
i en kde er de dern wy 
| bn tie old ridge is raiſed from the fur- 
| ang Kvalſed TY ne ONS: Jet” 2 
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great, this way of n ee ridges allows the 
foil to be waſhed away by the rain. It is obvious, 
chat ler) in running off 6f land, carries a part of 
is, foil aa with * and the is great, 
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10 elimates here there are heavy ſhowers-of rain, 
the damage done by this is not incofſiderable. 
Thateste, in chis eaſeß placing ridgbs aereſs the 

ie is tlie maſt proper way!; for ayhen ridges 
are placed acroſs, the water meets with many in- 


rerruptions incits-coutſe; and dbes not run off with 


ach violende as when they! ate placed:along from 


ſuch a quantity of the minen 69-4450; 
ersma D of this, fo — ics 
very narrow. This ſerves tlie ſame pur poſo j: for, 


in piqportion to the number of furrow-a, theke is 


the ſeſs water in each: furroui and conſecuently it 
runs wirkt leſs violenee, Ho 
— in tk manner is not ſe proper ag pfü- 

mem acreſs the deelivity, either for retaining the 


ſoil ima e re the water in a 
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Watt land is very dryß ab FR no dan 
being Uarilged by "tHe ftagnatioh of wat 2 
ridges viight t be placed acroſs the derlid 
eee poſſible; for this ret 
water and the ſoil. It is obvious; thatiwhen! 
2 manners che water chẽỹ.˖ get 
off by running along he "ſurface; [ by” whiel the 
boil) is in gresteſt danger of being edrrie@=a- 
a5. s ſtop ie in — dow the 


| bill, ic ben get eff in no cker Gay klum by pense. 
5 dating the foil. By this a purt of iris retained; 


that of it gets off is clear, and carries” no fei 
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ing off the water, 28. Id, frequently the.caſe, the 
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end-propaſed 3. for-the- Kater will — 
foil; and when i it is reſiſted by till or clay, will nd 


. | theſe to the bottom of the field. 
1 will not be ſo ſudden, as in the other 
5 2 8 5: and: the. fail at the 


= et, ver and tl eee eee - 
= el way from the — of the field; the 
1 acroſß likewiſe; not di- 


The Rae convey herds 
and prevent it from 1 1 8 


N „ 18 
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Pe the amor e kept in one ; 
tom is always firm, and the water runs eaſil | 
along it; Whereas, if changed, it may fall upon | 
| places of the field, where the f N 
| - plowings, will prevent them from reach- 
: ing the firm bottom. Beſides, if the ſprings break 3 
| 
J eee = 
3 „but kept quite flat; that ſo, by the natu-— 
7 al 8 of the ground, the whole water that 
ale Ws Frogs fa ar de cony 0 
t ; 1 
L | 
. 
Z proper palition of ridges, the ſoil £20 
* to: 15 he influence of the ſun and 
y | s recommend che paying 4 re. 
„ | gard to this. But it cannot be done, excepting 
"= e flat; deeper 3 
= of the ridges makes no difference as to its wetnels, 
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, ſome attention ſhall be given to 'Whar 

— gona Ib you ul een Hori 

Son adviſe the e the ridges ſouth and 

north and the! reason which they aſfign for this, 

. is, that thereby the ſun may have an n influence 
vpon all parts ol. che ridge Nee i r 

O rnsas, again, adviſe. the plagi the ridges 

__ eaſt and weſt and the zeaſon which they aſſign, 

in wenn coop ber auch gdben fru che 


| north wind. 10 ut 3992-415 eee r 
* nen f theſe adranages-in eee en 


ungertain. It is eee Whether they ate 
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af dheſe plants It is ailowedp that the coldneſs 
of the north Wind is, in ſome meaſure, wing to 
| us quantity of Aalts chat it carties along with it. 
| Thee ſealts are ſbenefciel t land and:therefore an 


. | than a Daren | T * s 3 {Kon or 


; e — 3.2 HE, 2 7705 l 
ES ſes ſde uf un dak 5 aides! Has 
am he fan in ſumtmer. t is not 


FOO 11185 5G a K afl rr 


I apa 
| Þ 8 7 eds NE and Hir w - 


ie! Phe 
: Wt the? 


DW GGGGGGGGGGWGGGGGGGGGGGGGGGGGGGGGGG 


116 be denied, that the rays of the fun full more 


 direaly-on-the With fide of dhe ridge bu then 


ler it be obſerved, that the fch fide has che be- 


net of the ſun's rays in the, mornings and even- 


inge, When the ſun is fo lou, that the fouth ide is 


under the ſhade; which may poſſibly balance the 
toſs ſuſtaihec by the r e ſays 
mays about midaday., . 919325 3; oo” en 
09T'wezr' things have fender may | 
that m is uncertain,” »elnclr way of placing rides 
_ expoſes ther land tbeſt to the influence of the fun 
aud air land there fore, that, in placing therm, it 
is needleſs: to habe any, view to dust, When ue 
_ placing of ridges makes no;diffgrence as to-the wet- | 
Aeſt of land, hn wer are chiefly! to have in ver 
the conyenidney! df plowing and lay ing out dhe 
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crown higher, and the Ros lower. 
-od — wen g Wea crowns a \furrows likewiſe 
Aae before. | 


enter in the furrow betwixt the. ri and — 4 


cut the ri es; turning the earth towards the fur- 
to, Where it entered. Or the 
5 der ine rhe 


x, © 
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_- | idk Aden turn tothe one on che left and plow 
| wut the ridges, turning the earth toitheſe fu 
RR the furrow that is betwirt them. 


_cfown, towards the oem e 
4 by itſelf; ot, Inſtead. of thi 
3 dh eontiguous ri ridges; may be p N 
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Chap XVII. -Of plowing in Ridges. it; 
and that earth is taken from the crowns, 'by-which 
they are made lower. If the ridge is alteady flat, 


by this method! it is LURES; and the Crown turued 
into the futrow . 


Warn a feld is | kid ott in ther manner F 0 


moſt proper, with reſpect to the breadth and height 
of the ridges, it ſhould be plowed in one or other 


of theſe ways mentioned, according to its fitua- 
tion. If the ridges are broad and high, caſting 
will be formd to be the moft proper method of 


' plowing, For this is the only way by which they 


can. be plowed; and yet kept in the ſane ſituation: 


Cleaving will make them flatter; and gathering 
will raife them higher. If they are flar and nar- 
row, cleaving will he found to be the beft method. 


| Eleaving flar ridges, and thereby turning the 


Erowns into furrows, and the furrowy into crown: 
has theſe peculiar advantages: A field is much 


fooner plowed in this Way, than in any other; and | 


A quantity of freſh earth, at every ployring, . is, ex 
poſed to the air; and employed in vegetation : ane 
the ridges being kept level, are fown with exact 
_ neſs, In no 5 gathering is proper, unleſs when 
_ the proper fitüation of the Figs 12 51 - 98 
0 wer for eee To 5 
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ridges, theroby ſeme of the eurth 1s taken from tha cte i, 
and left in the fürrows; by which the ridges. are made: Hatter. 


This makes it neceflary ſome times to gather. the ri mages. that 


* they may be raiſed to their proper height. 
NE it is ſaid, that, in no cafe, gat 
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TY . Book II. 
Ir may not be improper, in this place, to con- 
ſider a method of plowing, uſed in ſome places, 5 
called ribbing. This method of plowing is per- 
formed by making furrows about two feet diſtant 
ſrom each other; one half of the ſurface. is un- 
touched by the plough, and the other half, which . 
the plough turns up in making the furrows, is 
| thrown on the top of What remains faſt. The land 
may b be plowed i in this manner, either without re- 
_ gard to. ridges; or the plough may be made to en- 
1 and turn, as it does in gathering, caſting or clea- | 
ving; that is, a ridge may be ribbed. in the way of 
| gathering or cleaving; and two ridges. may be rib⸗ 
ed in the way of caſting, This kind of plowing i is 
ſeldom practiſed but in the beginning of winter, and 
upon | land ta be ſown, with barley, after. two more 
clean Plowings, . I does 1 not prevail. ſo much as 
formerly, and is very. much condemned by our 
mt ern improvers. But, however much it may 3 
condemned, it certainly has its uſes. 3 keeps the 
land dry; the rain that falls is confined to the fur- | 
rows, from whence. the. looſe earth is taken, and N 
| ly, finds its Way off.” It facilitates the rotting, 
f the ſtubble, by. covering i it and keeping i it dry; 45 
; it makes the froſt penetrate a greater quantity of 
the ſoil; and it alſo expoſes a larger ſurface to the 
influence: of the air. Theſe things make this kind 
of plowing, ii in forme e preferable to a cleam 
; pls Wing, 3 $7 coins 07-007 a Pont $1107 3197 tf, 
| Ti 3s a e of plowing 1 uſe in England, z 
5 as. Mentioned by "foe. of the, writers on Toba: 5 
dry, called bonting. It is performed by throwing: | 
te earths of two furrows towards each other upon 
* en, "OA. 7 32 "E- 
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ribbed in this manner.” Th 


ſome faſt land. This is certainly an impro' 


upon the Scots method of ribbing, and better an- 
ſwers all the purpoſes of it. For the better under- 
ſtanding how this way of plowing is performed, 


let AB C D repreſent 2 bo rt of a ridge, to be 
*plough goes firft from 


A to B; ; "by this the earth, ab, is thrown,” upon 


upon 
ſome faſt land; the plough next goes from Fü te to 
E, at ſuch a diſtance from AB as not to turn 


4 


backe the earch % 5,” Bur to thiow ſore more earth | 


two ribs and three furrows; and, 1 in tte ame 


manner, 4 Whole field may be plowed. he "ac 


. vantage? of this abobe the ordinary tee ot 
ribbing is this: When the field is plowed again, 


left turned! up, and a ſurface, enti irely. new,, EX- 


8 . 


poſed to the influence of the air. 'To reverſe 
this, the plougli goes firſt from to a, by which 
te half of the earth 43, with the faſt lard below 
it, is turnect inte tlie *furrow A B; the 'plou; zh g 
next returns from a to 5, by which the ther half 

of the earth h 4, with the faſt” wo "below it, is 


= nf a 5 by which the hat of the fed, | 
2.58 B b - goto The + 


on the top of it: then the plough returns in the . 
track E F, which® throws up the earth”s 5 And 
next goes from D to C, ut the fame” diſtance. from 


EF, that E F is from AB. By this are made 


the work may be reverſed,” the faft land that. "was 


i — 1 
the furrov/ E F, on the top of the. laſt half of 
1 plough next returns from : to f, by 
which the other half of the earth, ef, with the faſt 


trees 
* „ With . faſt land below 


ef 


Jai we below it, atmen into the furrow C D; and 

lo the field, By this ribs are placed 
1 Go urrows were before, and furrows where ribs 
_ wee. before; 5. and the | ſurface is entirely changed, 
what was above turned down, and what was ber 
low Foe rned \ + Theſe two plowings. may be perr 


LE 


E 135 with the ag ſtrength, and in the. ſame 
3 | N one clean plowing ; and, it is abend 
=. on trial, e | ound 
further jimproy Wement of this method of 


e 


ng, it is propoſed to. rib the land, and, at the 
| Bey fo plow. it Clean, This is ep, by 
| BIOWRES © e carths of t ee or Faux | far 
| gether in n ſuch @ manner, as to 5 land | 
: below "I and Ks the ſame thing with plowing the 
d in ridges. about three feet broad, from-the 
moe e of one furrw-to the middle of the other; 

This feryes ll the e of rarer 
1 ang, e 


ly deſtroyed, and, the ſail is better 
opened for, 1 receiving benefit. from the Froſt and 
n methad may likewiſe. be reverſed by 
eg another plowing. The ſurface may. be entirely 
Fa and the ribs turned. 


% 


3 
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„ Tarex different methods of plowing, the laſt 
d, are known to every common plow- 


man, , 30d they ſhould be attended to by every im- 


prover, as of importance; without a proper know- 


ledge of them he cannot give directions to his 


ſeryants, nor prevent them from falling into blun- 
ders in the execution, which. they are hut too apt 


to do, The ignorance of 2 maſter in things 


which his ſervants are acquaimed with, is attend- 
ed with bad conſequences ; it gives them an in- 
different opinion of his knowledge of farming, 


and makes them deſpiſe every new 7 n 


he propoſes ehe ge whim 


bridle, 0 W muſt þ be ufed, Cakes a one as is erte; in 
chap. BED book, and the cattle muſt be yoked,i in a line 
before . each 6 42 4 us ſuppoſe, that the ribs are to 
with four fi urrows. The cattle muſt be placed i in | the 
furrow | en the fe fide of the nage, and the cleck of the 
| A on the muzzle to the #5 of the beam; fo that, 
when the cattle” are going ig the fu crow, the plough « may 
about four or five inches. to the right of i it. At the oo 
end, the leck mult be placed in tuch a manner, "that when 
the cattle return in the furrow mage by the  plotigh, the earth 
fag = with the 99 land below it, may be turned 


the beam, "and che cattle put In Wen of the ridge, as 


ar firſt, 'By this the few inches of Falk land, betwixt the für- 


„ 


row of the ri 
and laid up! 


e and the furtow firſt made, will be taken off, 
His makes a rib of three furtows ; the fourth 


is added by the cattle golng with the' deck placed i in che or- 


 dinary Way." To begin 255 the ſecond rib, roper 
 diftance from the ft the py mut be put into * 12 55 
: laſt made, And the cleek placed fo far to As left of the beam, 
that the plough 1 may go about four or Bee jnches from the 

furrow in which the cattle are going. 


ee e made af be 


one, the cleek *thult de put to th middle of 


" After the firſt is [ ads e, 


=D 
__ 
_ 


ng of rue. 
Ix was obſerved; that plowmen are apt 

0 ah blunders in plowing. be in gathering ridg- 
es, if care is not taken in beginning the plowing 
of the ridge, ſome firm land will be left in the 


<fowh, dd the wow a oe mublyraiſed 4 abe zOVe 


een ud eon of 
ere the ſoil is deepeſt; there is leſs corn, 
 root-weeds, than in any other part of the 

ridge; T bis e -occafiotied by allowing 

fm land to rernain chere in plowing,” and by rai- 
| — the! crown” "Ries". . Pj Ubove the reſt of the 


—— 


4 


uh MED By 1 a POE Rs! in 
| the firſt rib is to be made as before directed f 
1 ne > the plough- muſt turn to the furrow 1 ther tide c 
the 'ridg e, and make a 'Tib ther re in the awe 9 Manner; 1 2 | 
| thence 13 muſt tur to the Ade 5 the ridge Where it firſt entered, 
and there, the cattle : going, in the. laſt-made > furrow. of the firſt 
7ib, and. the cleek placed on the left of the beam the diſtance 
of the two ribs from each other, is determine 4. in the four 
farrowed ribs. When this is done, the plough, mult ge 80 to the 
other fide of the ridge; and ſo > from one fide to another, mak⸗ 
ing Tibs alternately on each, will the whole i is ploughed. The 
reaſon, why the plough muſt go from one. fide of the, ridge to 
the other, in making three furrgwed ribs, i 18. obyioug : With 
4] out this there can be no. certain. way. of regulating the diſtance 
52 of one b from another. lat this way of making three furrow- 
ed ribs, f it may be obſerved, that two of the furrows are turn: 
ed towards the crown of the ridg e, and. the third tawards the 
p furrow. If it is found more i to turn the two to the 
_ far TOW, s and the third to the crown, the plot +> muſt. enter in 
the crown of the ridge, an make r ribs on ech ſide Wh. 


1 


4 | till the ridge i is plowed out. "A "Na 
ee ridges are narrow, and. do. not divide e + belly into dhe, 
e "$1 


ä — —-— 
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earth of the firſt ſurrow, and the firm land below 


r e 


it, keeps at ſuch a diſtance, as to lay the earth of 


the ſecond furrow up to it, or on the top of it. 


This leaves firm land betwixt the furrows, and 


raiſes the crown of the ridge to a peak. But if he 
is directed to draw the furrows ſo near, as to turn 
back the earth of the firſt in making the ſecond, 


no firm land will be leſt, and the earth, that by 
the other method is dare n the av will 
be ſcattered. | 


-. Fris 5 20 is 5 e Fw 88 85 flat | 


8 are cleaved. 3 cleaving, if the ridges are 


plowed out, turning the plough always to the left, 
it is impoſſible to prevent the two furrows, laid to- 
gether in the crown of the new ridge, from being 
at too great a diſtance, and raiſed higher than the 
reſt of the ridge. When ridges are cleaved in this 
manner, the earth of the firſt furrow that the 
plough makes, i is turned. over upon firm, land, and 
backed by the carths, of the other furrows in their 
courſe. This makes it impoſſible to get at this 
firm land in plowing the next ridge, without turn- 
ing up the firm land itſelf, and the earth of the 


| furrow laid. over it, upon the top of the earth of 


the ſecond. furrow, by Which the crown of. the 


_ ridge would be raiſed to.a hi gh ſharp peak, Now, 


to prevent this, the plowman,,1 in plowing, the next 
ridge, keeps at a proper diſtance, and does not 


touch the firm, land, over, which the earth. of the 
firſt furrow. is laid. But;it may be obſerved, that. 


he muſt either. keep. at ſuch a diſtance. as to leave. 
firm land in the crown. of the neu ridge equal to 


the Ml th of two e or he muſt turn the 
"earth 
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the reft of the ridge. 5 
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„ ite Fk l 


earth of his furrow upon the b cr the earth of 
chat firſt furrow. By this the cron of the ridge 
zs ſtill high raiſed, and ſome firm land ſtill left. 


Bur ridges of this kind may be cleaved with- 
ont-leaving any unplowed land, or without raiſing 
the | crown much above the reſt of the ridge. 


The method of doing it is this: After the plotigh | 
* made me Hirſt . inſtead of Ne to 


= ens it turns to he right, and Fenty back 
the earth of its firſt furrow along with the firm | 
land below it, and after going round again in the 
ſame courſe, turns to the other fide of the ridge, 


and goes twice round in the ſame manner, after 


whieh the ridge betwixt the two verrings, as they 


are called, is plowed out, as at firſt propoſed. 
When the plowing of the ridge is finiſhed, a new 


veering is made in the next furrow, by the plougli 


going twice round, as before directed, and then 


the ridge betwixt the laſt· made veering and the 


plowed land is plowed out in the fame manner as 


befbre ; and in the fame way the veerings are made 


el the whole fletd"is plowed, By this method 
there is no firm land left below the earth of the 


and the eartli that is turned towards tlie 


cen being ſcattered; and not laid alf in one 


place, "ay crown | itſelk i is not me m_ For 


Fr may be oblerved Iker „ that in e 
ridges, if care is not taken, the furrow towards 


which the earth is throwti will be fo filled up as tg | 
be improper for 4 drain. The ploughyenters the 


idge near the furrow, and e the earth to- 
FS wards 


2 drain We have ſhown how the earth around 


; _ earths'of the furrows on each Tide, i is called à 
furtpw. On the left fide, che plougn having no 


ed at about two feet diſtane 


mentioned! Fheſe 
0 ſhow, wi” 552 1 ater 


wands it; t turns to the right, and throws the earth 
from the oppoſite fide towards it likewiſe ; and 
then goes in the track of the old furrow, betwixt 
the earths of the furrows made on each ſide; This 
.furrow, towards which the earth is thrown, is 
ſometimes {6 filled up as t6 render it improper or 


plowed: "The farrotw which the plongh miakes go- 
ing in tlie track of che old farrow, berwixr the 
Xs e. 1 


niold-board, the looſe earth falls back into the fitr= \ 
row behind the plongh,” and fils it Up, br at leaſt 
makes it unfit for a drain We. my wet od is 4 
Ger ale s 
Bor this ma) be preve 


# Ba Fey 
34 + 


* 5 * TH * 


dis Rerrd may be made clean; and fit for 155 


4 


The method of doing it is this? The pie 0 f 
ters abotit two feet from the futrow, 4 gh 01 
of turming to the other de, Ark oi the nde 
de, turning Back the earth; and chen g es round | 
again in "the Tame courſe; "after this turis tö the 
other ide Ef che furteh, and fies e 
ing bewice round. By this the'gore-firiow is is made 
quite elcari; and, like the crowns öf ride Am:? 
n each ſide. Ki uf; ca 
Sonn other things- of a Uke nature be pl 
ave been inſifted | Upon 0 "to 
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om zetimes three of them go a 
times only two. When the furface is very rough, 
are reckoned, ſufficient for the Attention of one. 
it; when. three oy. uſed, 
555 5 24 Me Nes Aten 
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_ eee eue wy: 
7 ;the outſide bulls that ar e contiguous to ea 


Car 


ut arrows ne up, and keep them 
in their proper 
together in ſuch a ma nner allo g 
before, and fall bag of each other, and at the 
e time turn upon a hinge. This way, in ſome 
the advantage of the other: for the 
re; kept, 0 e together, and they k 
er 7 7 — r. mutual weight from ſtarting 
Bot then it has this diſadvantage: = 
CCC 
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Chap XVIII 0 Hatrows.. is 
if the driver is rot very attentive, one of the] horſes * 
will get both harrows to draw. 

Wurx ſtiff land 1 is p oughed wet, it is raiſed in | 
lage pieces; and theſe pieces, When dry, beco 
ſo hard, that the common harrows make no impteſ- 
fion upon, them. To reduce this kind of land, a 
large hatrow, called 2 break, has been con trived. 
There are different kinds of this harrow. One 6 
| kind i is of the fame ſhape with the common har- 
row another kind is of a triangular form. This 
one is drawn by the corner, and has teeth fixed 
both i in the ſides and behind. Both kinds are made 
heavier or lighter according to the kind of ſoil for 
Which they are intended. Some of thern are rs 
o PAT as to require fix « or eight cattle | to pull 
them. It is very improper to "uſe the heavieſt Kind 
of. them ig. Jand Where there are large or faft 
ſtones; for in going their weight will not. allo! : 
| them to ſtart over theſe, as the, ſmall harcows 00 
put being intangled- are torn alunder by the cattle. 
Tusk is another kind of _harraw, y whic 
| little uſed as ye will be. found 0 
Be Wh, caſes. * 'It is of the fame Fs | 
| with the common harrow, . only a great cal. - 
roader ; the bulls are placed at a reater diſtance, ke 
and conſequenely x the teeth thinner Placed; the teeth 
chemſelves are very little thicker than the teeth 5 
ol, the common Harrow, but much longer, a 
thoſe in the fore part ſet in ſuch a manner as 5 to 
- Nope. forward. It is made of ſuch ; a weight, as to 
| eaſily drawn by. 55 hors. Iris is obvious, us, from 


: e 12 4 a en that. i it will 121 ; Wo 


dee 


Bud 


is Penn . - Book. 
deeper than the common harrow. Ty teeth be- 
- ing thinner ſet and longer, and thoſe in. the fore- 
part « of the barrow ſloping forwards, naturally make 
it go deeper. It makes the land opener than the 
common harrow, covers the feed deeper, and is 
more proper for tearing up roots. it ſeems alſo tc 
_ be . the moſt proper harrow for breaking turk: 
he common harrow goes over turf without mak- 
ing ; much impreſiion ; the break-hatrow tears up 
he turf j in large pięces, and throws it in heaps; ; 
555 this harrow, by having its teeth long, ſharp, 
and. thin placed, 
jndee pretended, 


that 1 it will be effectual for this 


2 
bas; 


Harro will tear ome ieces of turk, Which tlie 
| feeth, of the, common harrow will tnike: but little 


ipre eſhon u and which the break harrow will 


driye along bel before it. At the ſame tine, it muſt 
X "obſerve that this harrow 18 not proper for 
Rory land, or land where there are large hard clods. 


Fox ji its teeth, being long any, ſmall, we _ put 


T 505 of their place. ee IF PE 
| „ ie laſt kind of h row that wal be rota. 


5 d, is the F. rench Harrow. It i is of a tria 

5 with a Joint near the angle, to Which ite 

ge ph fixed. It has two handles, by which it 
s A 

* ule is ie 

Effectua . It 18 Aran acroſs t the ridges ; when at 

$3 the" "crowns, by preffing on he handles, the hartow 


© 


Es, the haftow is brought out of the 


will break it in pieces. It is not 


rpoſe ; but it is certain, that the teeth of this 


either deep or ſhallow; Its prin- 
8 el ſteep ridges, Which it does moſt 


des own, and Larſes earth along with it to che | 
Arto. Wen at the” furrows, by fring 1 up the 


Chap. XIX. - Of: Harrouing. 197 9 
and the earth left behind. Bat this i is a very im- 
proper work, unleſs where the land is very dry ſi- 
tuated, and in no danger of being damaged by 
water. The plough can reduce high ridges 
quickly a as is convenjents. non Hcl <d 01 te 
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"chief, deſign af „ is to Gnoorh 
4 the ſurface, By this ous are geftroged, and 
fd. if ſown ng is covered. 9 - His I's b 
Y \Roov-wapvs, that are looked by the alonals are 
Ymetimes torn up by the harrow, and thus are ; 
deſtroyed. When this, is the delign of harrowing, 
the harrows ſhould. go acroſs the ridges, or rather 
across the way that the plough. has gone. Becauſe, 
by going acroſs the carths.of the furrows, the teeth 
of the harrow are apter to catch hold. of the roots, 
than. if it alk 9 an ah fame. FR. with the | 
"Trans on | the . N bri ings part of 
the wots above ground, yet commonly | me other | 
parts continue below, which will grow if undiſ- 6 
turbed. This makes it neceſſaty for perſons to 
follow the hartows, amt gather all the roots which = = 
they obſerye . ry them fff the 3 
bs harrowing mains 15 the roots 
k FRcograges their FR, On, up the 
rb XD £ 35 1967 bi * ele Bit SIN 1 St hollow, | 4 
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hollows, and the 


Lor deſtroying ſeed- wee 


198 Of Tru Aer. Bak II. 


greateſt enemy, the drought. On this account 


excepting after a ſpring-plowing, when the land is 
ſoon to be plowed again for ſeed. For at this ſea- 
fon the drought is ſeldom violent, and it has not 
time to operate in the deſtryCtion of the roots; 


and therefore whatever the 7 88 bring out is 


much deſtroyed, 

Tur ſame things that make harrowing i impro- 
per for deſttoying root-weeds, make it very proper 
8. The abide] that the 
ſurface is made, and the more effectually that the 


more expoſed to the air, and the ſap, which is in 


the Mut, the more effetually retained. Both theſe 
are "neceſſary to promote the vegetation. of the 
| Mis and they muſt” vegetate before they cs 


deftroyed. But harrowing not only promotes the 
vegetation of the ſpeds of weeds, but alſo deftroys 


the young plants when ſprung up; ſo that one 


ing, if the ſeaſon is favourable, and ſoil al- 


bees mal be attended with foveril Perron tz 


and thereby ſeveral crops of ws kröyed. 
Ir land riſes in hard clods, the Hartow make 
but Httle ijmpreſſio 


Edt once riſe in hard Ie it is vain to expect 
ak them Arrow, rr 


4 487 Wn 8 1 Arne ſeed, 


reby defetiding them againſt their 


1 at leaſt before the or 
dae broken, the land — arm bed — d. 


| harrewing is improper for deſtroying root-weeds, . 


— 


mold is broke, the feeds near the furfüce are the 
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ſeed. Unleſs he ſeaſon is very wet, it will remain 
in this ſituation through-the ſummer, and afford 
but little nouriſhment: for the crop. Sometimes it 
will remain in this ſituation after men W * 
wa to break the clods with malls.” - . 
I x the ſoil is light and ſpungy, it can e get 
too much harrowing; for the more that itisharrow- 
ed, it becomes the firmer, But if the ſoil is ſtiff, the 
leſs harrowing it gets the better, if the purpoſes pro- 
poſed are anſwered. The effects of harrowing are 
in this caſe contrary to thoſe of plowing! Plowing 
renders ſtiff ſoil more free and open, but harrow- | 
ng. renders|it ſtill more firm and ſolid . 
Tux ordinary way of harrowing after dell is 
| $a, is firſt along the ridges, then acroſs, and 
then along again If ridges are flat, they may be 
harrowed either along or acroſs; and the work: - 
may be begun or ended cither way. But if the 
ridges are ſteep, it is improper to begin by har- 
rowing acroſs, becauſe — too much of the 
ſeed will be drawn into the furrows. If the ridges 
are very ſteep, for the ſame reaſon, it is improper 
to harrow acroſs at all. For another reaſon it is 
thought improper to harrow acroſs ridges, when 
the land has been plowed immediately out of 
lea or graſs. In plowing this kind 2 e L | 
ſward 18: for the moſt ti o r ſo 


ing Aber td it ae to turn it bane . he 
furrow from hence it was taken. "When tic po 

are gathered or caſt; this will 
| Os the ents of th frog on 00 feof the 
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ridge ate turned towards the crown; and, in ga- 

chering, the carths of the furrows on 1 

turned the ſame way; and therefore the harrows, 


when draun from the crown to the furrow; are apt 
to take hold of : the unbroken ſward, and turn it 


back. But this does not ſo readily happen when 
| the ridge is cloven : becauſe in cleaving tlie earths 
of the furious on both ſides of che ridge being 


turned from the crown, the harrowis in going up 


from the ſurrow are not in ſuch danger of turning 
them back In plowing lea, the earths of the fur- 
roms arc; ſometimes placed as exactly as poſſible 
upon their edge, that ſo they may be the more ea- 
ſily tor by the harrows. When theſe are turned 
to the cen, they do not ſupport each other, and 
are therefore eaſily turned back by the harrow, in 

going fromthe crowns xo the furrows: but whe 
che earth are turned to che furrows, they ſupport 
each other by their weiglit; and therefore are not 
ts 5 fer:thgtuerabee hg log up 
eee 81 99 UW p58. 
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- lage.. ll aig it ſmodths the furs 


is marie; of Kone; another of a log af wood j 
another of caſt i iron i but the one that unt com- 


be. There are Seetal Kinds of reiter. One 


7 boards up upon three wheel, one 2 a the mid 
| dle, 
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| hap. XX. ö Oo the Roller. — a 
dle, and the other two at the ends of the roller. 
The only. eſſential difference i in rollers i is in their 
weight. As 1 in ſome caſes a heavier, and i in others 

a lighter one is needed, the roller is generally 
worn in ſuch a manner, that weight « can be FT 
added to it, or taken from i It. | 

Tur the draught may be the FEY and two 
or more horſes yoked with lef# inconveniency, the 
diameter of the roller is made great. But the great- 
er that the diameter is made, the greater weight 
' muſt be added to the roller: for the greater that 
the diameter is, the greater part of its ; ſurface re © | 
upon the ground, and, conſequently, the leſs 1 im⸗ 
preſſion it makes. It is neceſſary therefore, that 

the weight of tlie roller bear a No r the 
greatneſs of the diameter, that fo the ſame effects 
may be produced. The turning the kind of rol- 5 
ler commonly uſed, is very ſevere upon the cattle: : 
for, in turning, the roller does not move ii pon its 
axis, but is dragged along the ſurface. To temove 
this inconvenience, a kind of roller has been lately 
contrived, with a diviſion in the middle, 2s if two 

rollers were Joined together. This kind turns very 

8 caſily: for, in turning, Both parts move round their 
axis: - the one moves forward, and the other back. 
Turk is a kind of roller,, mentioned by the 
"author of the new. {yſteni of agriculture, for divid- 
ing türk into Pieces for burning. This roller has 
hoops around. it, at two feet diſtance from each 
other; the hoops with ſharp edges, raiſed about ſix 
| inches above the ſurface of the roller. : This, he 
ſays, drawn over a field, acroſs the way it is to be | 
| * will make the earths of the furrows ri 3 
. 4 1 in 
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in pieces of tho feet length. It muſt be owned, 
tae this would be a very expeditious way of cut- 
ting the. turf; ; but it is to be feared, that either 
the roller miſt be ex Ext exceſſively heavy, or the Bas 
Excellively ts to make i anſwer a nh. 
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down 3 mote-hilfs and m nole-runs. . Some ay, that 
7.0 deſtroy s fog *. 
HEN "Ss is laid doula 75 for hay, rolling 
is 0 ble i in, Snoothing the ſurface; and, 125 lai 


an * 
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down i in graſs for paſture, it makes the : grals ſtool, 
BY allen. and grow thicker, 
PHERE, is a kind of Hud, Een, hen cover 


fown upon it, throws. out. 5 young, Plants after 
1 3 in dhe e of winter, and 


in ſore meaſure, prevent "this. 3 'firkt rot 
prevents the roſt From N fo deep, As 
| otherwiſe it would! do; and the Tecond makes the 
land firm, after having be 0 been Jooled 157 the bows i 
_ from Troft to to open Te = | 

„ RoLLING 1 ma y allo be uſed Wich atv intsge upon 
Tand it in. killage. When the land is naturally ſtift, 
pd, max be e by . "the Harrow, rollin 1 

ery. imprope der for, i makes this Kid of lah 
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ſtill farmer than 12 harrow does.” But if 115 land 


Tiles. in Flods,.: ich the harrow does _ 5 5 
Tollin Is very proper 35 for i it, ſmootlis t rface, 
1 and b che clods, n more gn that har- 
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ht Pr Tay, the i roller 
ſhould aa be  applic after ſeed ſown; for rit 


l is Fu, 0 flible to, make this and too frm, 


1 Y 03 Gag 
4 Was. 8 blervech that, 0, Ke t. Weeds, 
1590 | haul be [ ade rough, b. at 150 in as larg 


pieces as phi Je ; and; ture ould be. allowed 
te ly. for ſome fime, in chat fra on. Nel ing. 
"after this, is of great iſe; for, r, without 1 It, 1 92 
weather continues dry, ir will not "be a to 
make the land fit for receiving another plowing. 
Ir the land is foft b&low; dme hard clods 


: upon the {urface, which the harrow « does n t break, | 
. rolling rid ae Wick forme” Advanta : for, 


den, 845 a Na 
a de clods 4, aſl "fuch d "theny i as are Þ 
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1294 1 TilLacs. © "Book U. 
tioufly than when it it is rough and uneven.” When 
| 'graſs/ſeeds are ſown for hay, it is abſolutely. ne- 


ceſſary to ſmooth the furface ; the roller is moſt 


proper for this. Some uſe it before, and ſome 


after ME When it, is uſed 4 before F the 
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is N an advantage , AS, by Ws | the ſap is 
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'the'dung to the fields, carrying in the corn to the 
og 45 ard, a and carrying the vitual 8 to market. 
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1 Ar e cart is "uſed by t | the farmer for carrying « out | 


1¹ is itn im} Gant, cherte, to Know, which of the 


incip 1 difference i in ent ages « con- 
fits in dhe number, ; height and' breagth * of the 
wht,” and the number. of cattle and! manner of 
*yoking them. I'd6 not propoſe, nor indeed do I 
un myſelf qualified to enter upon @ particular 
Ale ſoul! 1 of theſe Figs; * ſhall content myſelf 


Chap. XXII. 1 Of the Wheel-tarriages. 205 
with making a few! obſervations, which may ſerve 


for hints to others to conſider the ſubject with 
greater accuracy; : and in theſe I ſhall confine my- 


ſelf chiefly to che height of the ee and I 


number of cattle yohEe d. 


IN comparing! high eee batte | Abend 


other, we ſhall ſuppoſe the one five feet diameter, 
and the other four. In drawing any weight upon 
high heels, it is plain, that there is leſs friction 
er overcome, than in drawing the fame! weight 

upon lo. Wheels. If the circumference of one 
wheel is fifteen feet, and of another only twelve; 


if the diameters of the axles are equal, ang equal 


weight upon them, then no more frictiofi is ever- 
come in the higher wheel when it advances fifteen 
feet, than in the otlier When it advarices twelv: 
Hence the oo mon matim, that in carriages 
where the diameters of the axles are equal an 
equal force” applied will draw weight, in propor- 
tion to, the/\gircurnfet ces 0 


— cena, ar in gin ae r ee 
weight upom the higher Wheels, than to draw tlie 
Ann eee the lower Wheels. In draw- 


— to mijſelthile grditer eee A 


greater force is required, and the lower wheels 


have an equal power 10 raiſe. weight with the 
. _ in proportion as the radius of tlie 
orter, ſo the diſtance from the _ 


of "the. wheels. © But 
„ mut his” 3 — 5 


b a ſorde i is — xy 


w_— 


> 
i 47 98 
| 
| a 0 
? 
f 


205 : ATI * Of J TONE E. Bock I 
here the Wheel is in cœntact with the hill to the 


plumb-line let fall from the centre of the axle, is 


-ſharter likewiſe. | Theſe arches in both + circles, 
Fabtend equal, angles, and are thereſare in the 
ſame proportion to their reſpective hadi ʒ ſo that 
_ if: weiconfider' the, ſpoltes and fellies in each wheel 
m be levera, mer have mah thi. nme power, 


nearly proportional If the ee axles 
were in proportion to the diameters of the wheels, 
heit de vers would have preciſely the fame powers; 


boy; TY 


2 the lever in the fügher wheel - has a 
drs ter hahe chan the lover in the ſmaller one. 
that it is ſcarcely ne- 
tlie _— _— wt 


= 9 er . Smaty 


Bur the high wheels ſcem to chave this advan - 
ate hkewwe.. An equa-foree applied has greeter 


—— of quoaplaper:pyadehichothe body 
| "owes, the forech applied has the greater influence. 
with fe fuct heels; the ſhafts 


tal thanſin 1 carriage with 


| 2 dhat is anuchcbrokezs N hal- 


low places, er other ſevere interruptiens, the di- 


vesticm Of the in the lower i heeF'd car- 
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but as the diameters bf the axles in bath Wheels 


ge 


his weight; and is in danger of  lofirig his feet. 


the advantage, and in ſome the lower 
den Kod wheds have moch gres 


Chap, XXI. 07 the U bent carriage. - top 
riages is tie moſt proper, and the force applied 


has greater influence upon it chan upon the higher 


wheeled carriage. In 4 carriage with five feet 
wheels, if the ſhaft horſe is of an ordinary fize, 


and has the draught fixed to him at the height of 


four feet four inches, the direction of the draught 
riſes about one foot in five, or makes an angle of 

11% with the plane upon which the carriage is 
placed, Now, when the road is Broken in/fme 
places, if; in theſe, the aſcent from the bottom 


is more than one in five, which is frequentiy the 


caſe; and if, when drawiag the carriage out of 


theſe che horſe is upon the plane of che wad, 
Which is likewiſe commonly the caſe; then the di- 


rection of the draught is too le, which not only 
leſſens the force, but als lays un additional weight 


upon the wheels, and makes chem dip the deeper. 


But theſe are not all the diſadvantages; kor in this 


tuation, the horſe in-dtwing, loſes ſo mach of 


In this cafe then, the Wer Wheels have à fe- 
markable advantage. in every difficutt Rep o 
this kind, chat requires2s ſevere pull, the earriuge 
is dot on calier dravm, but e horte is ne 


ade ae Tor ©" 2 5512 * Tf * Bake! F155} + 


lx alrnoſt every wal Ge, ae Bees you 


7 ——— maſt pals which may be con- 


Acdered us perpendicular interruptona It will not 
be athils 26/ comp * 


ä Ake higher and lower whee 
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twixt FER ae is the greater; but Pg the 
5 lower wheels have the draught in a more proper 
direction, if the ſtone is more than one ineh high, 
and the horſe has greater power, as leſs is taken 
from his weight. In the general, it may be ob- 
ſerved, that in low wheels, the more that the horſe 
draws, he receives the more weight upon his back; 
which, beſides making the carriage lighter, if he 
is not overloaded, makes him more able to draw, 
as it adds to his weight, and makes bis- feet 
firmen: {4 eien e 1 ; 
Ix deep roads 8 the Biber —_ 
have greatly the advantage. As they have a lar- 
Ser -baſe,. they do not dip ſo deep, and as a ſmaller 
part of them is below the ſurface, their levers have 
a much greater power, and therefore can more ea- 
ly overcome. eib ailing] from the . 
* of. the road. 9 | : 
Bug if the. e — hoon the, a 
in deep roads, the lower wheels have the advantage 
in going down, hill, where, the declivity is ſuch, 
that the weight of the carriage is ſufficient to over- 
come the friction; for the greater that the friction 
is, the leſs force is neceſſary to reſiſt the weight. 
In going 2 hill, the weight and friction act on 
the ſame ſide, and therefore the leſs that the fric- 
tion is, the leſs force is required to overcome them: 
| but in going down hill, the weight and friction 
ad on different ee e leg tha 
reſiſt the weight. . Rong e gi Hog | 


3 5 2 25 Eh * 4 
1 5 hi 
2 1s, perhaps. as difficult to n wo. 
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Chap. XXII. Of the In becl carriage, +09 
- In Scotland the firſt car ts uſ: were ſmall carcs, 
en by one horſe each. In the plain countries, 
larger carts were afterwards introduced, wich 
two and three horſes; and wains with two oxen ; 
and two horſes; A peclais who has not made ex- 
act trials of theſe different carts himfelf; if ge 
would judge from experience, muſt attend to the - = 
practice of thoſe who are chiefly employed in car- . 
rying heavy goods from one place to another. 
Now, among theſe, a cart with three horſes, is 
ſeldom or never to be ſeen; and in ſome places, 
where moſt of the carts were formerly two horſe 
carts, one horfe carts are now very frequent, two 
of them driven by one man: It becomes, there 
fore, a very proper inquiry, Whether two carts 
with one horſe each, or one cart n two horſes > 
mre-maſt-beneficial , 11 
- Two ſmall carts refaiie mare: bey to pur- 
chaſe them than one larger cart: but then, carry- 
ing leſs weight _— _ 1 wy met . 


J both of them require one driver and two horſes. g 
If there is any difference in this, the advantage is 

'E don the fide” os the tall earth; as hos as aj | 

- | loaded and unloaded.” 785 : 
. - Taz friction in the larger cin dene 10 be leſs: 
1 than in the two ſmaller carts. In the larger cart, 
'Y the two horſes have the friction only of two wheels 
0 to overcome; but, in the ſmaller carts, they have 


45 the friction of Fokr wheels to overcome: and as 
t the wheels in the ſmaller carts are lower than the 
— atme cart, one of „ more 

5 Sans | E e | friction 
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friction than one of the other. But the difference 
of the friction in theſe is perhaps not ſo great. as it 
at firſt appears, As the ſmaller. carts: have leſs 
weight to carry, the axle may be made propor- 
tignably ſmaller, by which the friction will be 
leſſened: and it is certain, that when the axles. 
are e948, the friction is in Eamon to the. 
aar, 5 Jeſs per upon tele le it 

is probable. that they may carry a greater dy 
than one larger cart, and have no more. friction. 

Tux greateſt. difference betwixt ee dee i 
lies. in this; the force applied to the ſmaller carts, 
is. almoſk- always properly directed; it: is not ſo 
with the force; applied to the larger carts. In the 
ſmaller. carts there is hut) one force applied, and 
this can be eaſily directed; but in the larger cart 
there are two, forescopplinde and:theſe:frequently 
in, different; directions. Sometimes one of the 
cattle cœaſes t draw, and thereby. ohliges the other 
to draw the whole, by which he is more exhauſted: * 
in five; minutes, than he would have been, by 
dran ing a. proper weight, in five hour s. 

_ Wagn; theſe, things are conſidered, it ;willcnot! 
y appear: very extraordinary. thats the perſans em- 

ployed in carrying heavy goods from one place to 
another, ſhould} uſe carts with one horſe each, in- 
 ſipad of carts with two horſes. Aud perhaps the 

farmer, in ſome, caſes, mighe find fit for his advan · . 


tage ta de the ſame 


Bx — e ede ; 
bat, ag they are expenſwe, it cannot be expected! 
thas they. ullbecomengeperal; muna advan - 


i 1 tages 


% 


as the others, yet tk 


tages of them appear very obvious. It is certain 
they do leſs damage to roads, than narrow) 
wheels caitying the ſame Weight : butt it is certain, 
likewiſe, that, tho the friction is the ſame in them 

| me with many more in- 
terraptions in going, which render them ſeverer 
upon the cattle. If uſed by the farmer on ly upon 
his fields, they might be made at leſs expenſe, and 
would be more ddvaritageous. Their breadth pre- 
vents them from dipping ſo deep on ſoft ground as 


* 


narrow wheels, and on that account are eaſier 
drawn, and do leſs damage. 1 
Ns Et pe ger 
things here. mentio ned may. ſerve as hints to oth 
to conſid der i it more minuteh 
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T has already veer: that there; are ub. 
ane which, when mixe ted: with the" earch, 
greatly promote vegetation. Theſe are ca called 
manures. To apply manüres in ſuch a manner, as 
moſt effectually to promote vegetation, it ĩs of im- 
portance to know their natures, and the ways in 
which they operate, This is the more neceſſary, 
as, without it, we cannot know how to apply them 
in the moſt proper manner to the different ſoils. 

To inquire into theſe things, is the deſign o 
this book. 5 e 5355 Fo 


K 
x 


ways in which manures operate. 


PI a * * 5 4 * 


AnvRes operate in- -all the different ways 

by which vegetation is promoted. 
Tuxv operate, by communicating to the ſoil, 
with which they are mixed, the vegetable food 
which they contain; by communicating to it a 
| this 1 food in a greater plenty 
rom 


Chap. It. tw Manures operate. 21 3 
from the air; by enlarging the vegetable paſture 


which it contains; and by diſſolving the . e | 


food which it is already poſſeſſed of, oooh: = 
Ls for entering the roots of plane. 
MAN uRES are very different in half) natures” 
Saws of them operate in all the ways mentioned; 
and there are none of them that do not eren 
in more ways than one. x 


GREAT. miſtakes have ariſen;” from ſuppoling 


that manures operate only in one way. None 


have been attended with greater loſs, than ſuppo- 


ſing that they ſerve only to divide the ſoil; and 
that tillage may be ſubſtituted in their place. This 
is Mr. Tulbs gpinion; and is, indeed, the funda - 


mental principle of his horſerhoeing huſbandry. 118 

Brronꝝ ane changes the ordinary praftice of 
agriculture, in ſo important a point as banifhing; 
manures from. his fields, the good effects of which, 


are ſo obvious 3 he muſt be certain, that the print 


ciple wiyels determines; him to 1 im 
dansk is itſelf well founded. ban 
Mx. Ty "ULL has e . proves? chat 


earth is the food of plants; and hence — | 


to divide the earth into minute particles, by 0 
it is fitted for entering their roots, is all that is n 
ceſſary in agriculture: and this, he aſſerts, werbe 
done by tillage, without mannes i Wed 
Ir the firſt book, vben; beating of the food of 
Plants, we have attempted ta ſnow, that other Prin-' 
eiples, beſides earth, are in the compoſition of this 
food: and if this is true, the want of manures, 
Which proyide theſe 2 80 prineiples, : cannot be 
Nee by e, re ien 165 Fanny 
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Bur, ſuppoſing we allow,” with Mr. Tull, that 
eanh is the food of plants, yet ſtill it does not fol. 
bow, that tillage may ſupply the place of manures. 
It is certain, that every particle of earth which we 
obſerve, is not of the kind that is the food of 
plants. Every foil is a compoſition of different 
earchs/7 ſeveral af which, it is obvious are not of 
this kind. 0 803 28% 

Tux great differenee in Teile equally pilyeriſd, 
1 '# plain and convincing evidence of tis. Now, | 
let je be obſerved, that the earth eontajtet in dung 
isof this kind it has already Been food to plants, 
and! therefore the! all” that is cotitained in the 
greateſt quantity'of dußg laid on at one time, is 

but (alt in proportion to the quantity of ſoil em. 

. ployed in vegetätion, a8 Mr, Full Jaftiy bbſerves; 
yet it may be cbnſiderable Ti ropergsr to the 
quatifitythat is really the food or pm, of platits, 
If the quantity Sf earth-contained' in the "quantity | 
of Uintigcommonly lssd on at one time, is coripe- 
red with the quantit) ef earth combined: in n che 
nelieſt vrop it wilb be found ſevetal times * 

aud therefore, by the laying eri of this n ee 

is provided for ſeveral good er Stb Bib 03 
ess, let # be "obſerved; that the mecha- 
ical action of the 'plotiph cannot increaſe the nam- 
ber of the pafticles by Which pla ts We'toutiſhed;” 
ey ue ſo malt gs net to be cobferved in water. 
Nr Tull fuppoſes that they are as final as«thoſe! 
upon which the colour of bodieg depends: Now,” 
t pounding! cantly in & mortartttlay! perhaps de 
ſorhathing- to: inpreaſe therm, yer dis action of the 
Plough « can never be OI 0 de it. The 


„„ plough | 


plough can do no more than open the ſoil, or en- 
large che paſture of plants, and allow them to ex- 
tend their roots in ſearch of their food, but does 
not increaſe the quantity of it; and therefore til 


lage cannot ſupply the place of dung, which not 
only opens the ſoil by ita fermentation, but alſd in- 


creaſes che an hand) by! the! TY: wich i it 
contains. 
I may 5 further: oblaiveds that Sho Bains 


tion raiſed; by dung continues for a conſiderable 


time; ſo that tho, by plowing, the ſoil may he as 


completely divided as by the fennentation of dung 


yet it will not continue ſo: for after ſeed is ſown, 


the artificial paſture raiſed by plowing i iscontinually | 
deereaſing while the crop is growing; whereas 


the artificial paſture, raiſed by the fermentation 


of dung, is continued by the continuance of this 
fermentation; and therefore, tho in the horſe- hoe. 


ing huſbandry, the want of dung may be ſupplied 


by hoeing, yet, as Mr. Tull: e ere i 


is, ſtill· neceſſary in the old huſtandry. 
Ir perſons attentively:confider the kes of Me. 


nures; it will appear eee ee d 


e ee BEE ef 
MANU RES are found 2 beſt Pale⸗ 


tice in Scotland, to lay deng upon Jand that is kepr 


rears in tillage, once in three, four, or five 


It is obſerved, that after the dung is laid 


on the undbecomerrich® and that the crops. turn 


gradually worſe and, worſe, till the whole virtues of 


that 
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— 


nie ſail; and i do this again and again; after it is 
exhauſted by crop It is almoſt an univerſul prae- : 


| or & thing are=exhauſted; and iti is alſo "obſerved, 2] 


. Manuizs. Book III. 
that . upon the dung bee again ap- 
plied, the land becomes rich as before. It is na- 
tural to conclude from this, that dung promotes 
vegetation wy 1 acecaſing; the paint of me inf 
table food. 
II is . ho F nn manures loſs part of Weir 
Virtues by being long expoſed to the air. Aftet 
dung is ſufficiently rotten, the longer that it lies 
it becomes of leſs value, and does not enrich 
ſo large a quantity of land as when uſed in proper 
_ time; The dung of cows dried upon their paſture; 
gathered, and laid upon other land, is ſcarcely to 
| be diſcerned in its effects on the erops produced: 
the ſame quantity applied, whether carried from 
the byre, or by folding the cattle, enriches the land. 
From this it is obvious, that this kind of manure 
contains the vegetable pd in nie; «nl Hoes nor 
25 from tlie air * 
1-H is found, that "RW manures ts the FRO 
and with the greater violence, the longer that 
| wig are expoſed to the air before they are uſed. 
Lime and marles are of this kind; the longer they 
ly: expoſed, they operate; rhe ſooner ; and it is ob- 
ſerved, that they have a ſtrong p xr b attracting 
i the virtnes of the atmoſphere. From theſe things 
it is reaſonable to infer, that theſe manures bperate, | 
by communicating to the ſoil, with which they are 
mixed, a. power of ee the. e food 
from the 1 
'Ir is obſerved, that ſome manures haſt — 
5 of 1 its vegetable food, and do not reſtore it again 
when immediately applied. This is found to be 
the e caſe. With lime, Land thoroughly limed by 


Chap III. "Of the different kinds of manures. 217 
been found to carry many very good crops: by 
degrees, however, the virtues of it have been ex- 
hauſted, and the land redueed to a worſe fiuation 
a, than . the lime was laid on. In this fituati | 
on lime has been applied a ſecond time, but its ef- 
| fects found. to be far inferior to what they were 
when firſt applied. This is ſufficietit to convince 
us; that this manure operates by diſſolving the ve- 
getable food which it meets with in the bo, and 
fitting it for entering the roots of plants. 
Ir is certain, that all kinds of manures op 
ſoil. Any perſon will be convinced of the nuch 
of this, who will take the trouble to compare 
piece of land, on which dung, or any other ma- 
boy has been laid, with a piece contiguous that 
not been mangel; he will find the one much 
ſofter, much more free and open than the other...Jf 
muſt be allowed, therefore, that all WN *. 
' rate as eo the ab paſt 
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RES. are ; cortirn HyY1ded into 
LY. . divide e into natural and a artif ; 
: ial ; "others divide them into the fol, the y vegeta- 
| "and. the animal ; ; and treat of them 1 in orders 
ns belonging to each of theſe c „ e ee 
Jo Tux manures belonging | to tome of theſe Galler 
a. both 1 in their nature and operation, from 
thoſe i In the of] er. claſſes. Sorte of them likewiſe 

rs in the fa ; clas... The divi- 
RELIES 42 n "ing | 


— 


* 


m wem int _—_—_ yin ep pag oft 
=: "Pie are Kierdt other things that are very 
ich tttniites, ſuch 48 Tags, leather, Se. But s 
| ) : | 
: -it in this chapter, we underſtand it in he Len 
ſenſe of the rg Cem {ot 2, a Ins 
 Dvns is the fo i by which animals are nouriſh- 
the hot of the animal, W it to | 


3 c D 
t is obſerved, that by corruption all the 
e bodies are relaxed, and the ſalts, oils, and 

— quices which: they contain, from being fixed, 

are made volatile. It is by being reduced to this 

ſtate in the ſtomach, that the things which the 

animal feeds upon become nquril at to it, and 
ere turned into parts of its body. 

ALL the juices contained hy the thin ngs which 
animals feed upon, are not exhauſted by the guts; 
many of chem, along with the eaithy poſe of the 
food, are thrown gut. There is ne duke that 


| lame of the earthy part of the food goes alla to 


Fe animal; but ag the earth 
rendered volatile by the ſalts aud oil, there muſt 
e. ſmall quantity gf it, in proportion to the 
quantity of theſe, exhayſted by the animal; and 
n dung there muſt be 4 great quan- 
tity of earth in prapartion to the other princigles. 
However, 89 the dung contains all e principles 
of the food, we may conſider the dung of theſe 
animals that feed on Vegrtpick AS VAGESONNES in a 
putrefied fate. I 
Or the ſaws neue is ihg dang of liel that 
feed npon other animals. Vegetables are the gri- 
gina! food, All animals either feed upon pure ve- 
getabley gr an gther animals that feed an vege- 
tables. Animals that feed on vegetables are made 
up of the ſame things with vegeighles, only under 
8 different form; and therefore the dung af ani- 
2 . 
#8 pg es in a putrefied Rate: 
| _ Cav M1679 Inſane us. amp ng i» Formed 
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compounded ; of water, air, oils, ſalts, and earth, 


The earth which it contains is of the abſorbent 
kind, and attracts the other principles. They al- 


ſo inform us, that dung attracts and ferments with 
acids, and by this fermentation produces ſalts. A 


: quality of alt, as was before obſeryed; is to at- 


tract and diſſolve 'oils, and make hem: capable of 


Heing mixed with water, 


Ix theſe qualities of dung are conſidered, it will 
appear at it promotes yegetation i in all the diffe- | 
rent methods mentioned in the ſecond chapter. 

Ir promotes vegetation by increaſing the vege- 


table food. It is compounded of the ſame prin- 


ciples of which the vegetable food itſelf is com- 


ded, as we endeayoured to ſhow, when treat- ” 


85 ing of the food of plants. Fhis is alſo confirmed 


by the experience of all places and all ages; and 


i is what no perſon will doubt of, who conſiders | 


that i it has the fame effects upon land of all Rds, 
and in all ſituations. | 1 8 


I promotes ee lp he afture 


| af plants; it attracts acids from the air and ſoil. ; 


and, by raiſing a fermentation with them, thereby | 
= ſeparates the particles of the ſoil with which it is 


mixed. Every farmer knows the truth of this from 


experience. The land upon which dung is laid, 


ew naturally ſtiff, becomes foft and mellow, and 
is more eaſily p lowed than before. Es 

Don, we ng ſaid, enlarges the paſture of 
why by attracting acids, and fermenting with 
them. Theſe acids are in the foil and air. "They 


are in the ſoil; for the ſoil produces acid plants. | 


3 9 ſalt found in e 


2 Ws. 


3 


LY 


War 
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js compounded of an alkaline falt, ſuch as is found = 
in vegetables, and an acid ſpirit. All alkalies are 
| ſtrong attractors of acids; ſo that, in the proceſs 
of an experiment upon Git; perhaps it may be 
difficult to keep them ſeparate, tho they may ex- 
iſt ſeparate in it. The acid plants prevent theſe 
from mixing ; or, perhaps, have a ſtronger power 
in their veſſels to NEON en dw other rr 
have. 
„ Bur cho bete may be i ads in yl except- 
5 ing in the compound of neutral ſalts; yet there 
is no doubt, but they are in the air. Chymiſts 
find this by innumerable experiments. Aſhes, | 
when expoſed to the air, produce neutral faltf, 
the application of acids has the fame effects. Any 
perſon may obſerve a falt adhering to the lime of 
old walls; this ſalt is not in the lime, it is pro- 
duced by the air. The fame ſalt is produced by 
acids. Other experiments might be e en 
but theſe are ſufficient. 
Dux promotes vegetation, by e 
to the ſoil a power of attracting the vegetable food 
from the air. The earth which it contains, is 'of 
the abſorbent kind, and attracts all the other prin- 
ciples of the vegetable food; and the ain while e 
it contains and produces, attracts oils. 55 | 
IT likewiſe promotes vegetation, by.) preparing 
the vegetable food for the nouriſhment of plants. 
By the falts which it contains and produces, it not 
only attracts oils, but alſo diſſolves them, and 
makes them capable of being mixed with water. 
5 It is probable, that oil is a principal part of the 9 
"=o. of every * Which we cultivate in our 
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belds, at leaſt is the ingredient of which it is ea- 
ſieſt to exhauſt the ſvil, and which it is moſt diff 
cult to reſtore te it again. In proportion to the 
quantity of oil contained in any plant, in prapor- 
tion it robs the ſoil, by which it is nouriſhed, of its 
vegetable food. Bat the nature of oil muſt be 
changed before it can enter the raats of plants. 
This change is made by ſalts ; thay diſſalve it, and 
make it to mix with water. | 
Tuc dung promotes vegetation. in all theſe 
ways mentioned: yet, as there are other bodics, 
that are much ſtronger attractors of acids, by which 
many. of its effects are produced; it is probable, 
Dat it principally operates by increaſing the food of 
Its effects in diſſolving the vegetable food 
| In che gail, muſt be very trifling The falts which 
at contains and produces, having its own oils to 
Work upon, and being along with them conveyed - 
into the roots of plants, cannot operate with any 
violence upon the oils which the ſoil contains. 
This is confirmed by experience. When the vir- 
ues eee ee 
chan before it was laid on. ET 
Moen now impreiems anc ien to xjdicule the 
old farmers, becauſe they are 0 fond of dung; 
but none will do this who attentively conſider the 
vittues of it. Such other manures as can be ob- 
eee 2 — 6 ol 


land; and that it is as great folly to apply dung to 
| Hang that requires eooling, as to adminiſter poiſon 
to a man in a fever. He tells the farmers, that 
| they miſs a crop by dunging an improper ſoil, and 
lay on more dung to remedy the misfortune. Theſe 


| affertions may impoſe upon a man that is fond of G 
novelty and paradox; but, with men of ſenſe and | 
| experience, they miſt bring into diſcredit every 4 

| thing that ſuch an aurhor aſſerts, + 1 
555 in general las all the qualities men- 
| tioned, yet there are ſome kinds of it poſſeſſed of 
BB 4meafthet qualities in a higher degree than 
: others There are us many kinds of dung as there | 
FN are of animals, n in e eee 
none dan neter e 
1 eee abe one kind of dung and 
3 neden is commonly ſuppoſes to ariſe from the 5 
1 Uifferent food of the animals Green perbage, 
BB food iy the fame quantity as grain does. Henee it 5 


- As ſuppoſed, that the dun dutg(of-cows is not Io rich as 
| ithat ieder ner the dung of horſes ſo rich as that 


bs Pes men OR: OS AF). l £2493 £4015 EDIT: 5 
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e the dung of horſes, cows, ſheep, hogs, 

p- All differ from one another, tho bed upon che tame 
1 | are digeſted and turned into a Rate ef corruption. | 
E vy ſome animals, "that: a(s- iſe 

10 


wo 
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digeſts the food, muſt be different in the. different 
animals. The dung muſt partake ſomething of 
the nature of this, which makes another diff 


in the dung produced by the ſame food. 
Sof writers in agriculture treat of che dung of 
he different animals ſeparately. But it is needleſs 
to do this; for it requires more pains and expenſe 
to keep them ſeparate, and uſe each of them by 
itſelf, than all the — 3 from this 


* dung of 6 ele «: n is 
an exception to this. It is commonly uſed with- 
out any mixture, and it can, be kept ſeparate from 
„ eber dung without any trouble or expenſe, It is 
ODICT ve a: ith ' reſpect tO it, that the effects of it 

are more violent, and ſooner over, than the effects 
of common dung. The effects of ſome other 
kinds of dung would Perhaps be the ſame, if they 
vere uſed without any mixture, The pigeons - 
dung, being thoroughly corrupted, ſoon diſſolves, 
and becomes vegetable food. But the ſtraw, with 
which the other kinds of dung are commonly mix- 
ed, not being. fo 3 corrupted, mars 
dhe n of them fi 


— 


3 . 8 %% ˙ ˙ 1p $5322 
Iux way in which pigeons dung operates, N 
daut n the manner in which it ſnould be applied. As 
it is very rich, and its qualities ſoon exhauſted, a 
very ſmall quantity ſhould be applied, in propor- 
tion to the quantity of other dung. If care is not 
8 booths, e deſtroyed by being 
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Chap. Me — 86d 
things may have good effects. The firaving 
ſmall chaff of any kind, from time 0 time, on 
the bottom of the pigeon-houſe, is very proper. 
The chaff ſuelts up the moiſture, and makes it 
eaſy to reduce the dung to powder, which is an 
advantage: for thereby the dung is ſcattered more 
min and manures a greater quantity of land. 

Ix is a euſtom, in ſome places, to fold ſheep 
and cattle, for the ſake of their dung; which, in 
this way, is uſed without any mixture Some 
writers on huſbandry give particular directions 
5 how to do this in the moſt advantageous manner: 
But it is needleſs to conſidder theſe. The farmer 
Th muſt conſult the advantage of his ſheep and-cat- 
. * and not the advantage of the land by the 
5 ung, and, therefore, muſt fold them in the moſt 
0 2 madner.'/ A ſodre of ſheep, with the 
x beſt. management in folding will not — 
„ much more than ten ſnillings Worth of dung, in 

9 the ſeaſon, above the expenſs of: badge en 
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the ſtraw that is left after ferving other pur- 
poſes and all the refuſe of — ata. ani 
N ufed in the furmer's fai: 
N the management of dunghille, to aug 
ee to de kept in view ——— 
purrefaction'; and tlie preventing th e vegetable 
food 'frony flying off into the air) or being con» 
beyed ay By waren Fhe ſtram and other parts 
6f ufebtrupted vegetables, of hL, the dunghill 
is cempoumded make in neceſſaly to keep the firſt 
in v and the falts and oik, which by corrup- 
tion are fenceretd volatile and the water : which 
exact me virtues of dung, make'ir-neceſſary t6 


keepithe lat in views ‚§‚‚s be ad ations 2m 
T pfomote p re factiom the firmnion of tie 


Woes eee wo dung laid wgetheẽ: 
26 HTO as eee Purrefaction indeed, 


the proceſs of — — 2 quickly. This is 
confirmed by expeyieneg. E there is any part of 
a dunghill ſoaked with water, it. is obſerved that 
is quite! found; while, in other parts 

that are arp, it is ONT rotten, _ 
. her ang lern be 

e the heat is aalen 


Web hs mantel ſap 18 the. bitter: praſamied, 
_ whichiprevents:th&dwig from being burned; - - -; 
ER the wy SY EY 
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and the dung afterwards covered, . 
danger af riſing to ſuch a height as to burn the 


dung. This muſt be carefully guarded againſt: 
for, when the dung is burned, its ſtrength is 
exhauſted, and it is rendered almoſt uſeleis. 
Dung, in this ſituation, is dry and white ; che 


Plowmen call it re fange. When thus burnt, 
+ is found, from experience, to have loft almoſt 


all its vittues. To prevent the dung from being 
reduced to this ſituation, ven dt is carried out of 
the ſtable ar byre, particularly if chere is much 


Kraw in it, it muſt not be laid in heaps, which 


makes it dry too faſt, hir carefully ſpread thick 
upon the tap of the dunghill. This prevents the 
ſap from being carried off by the wind, and chere- 
by prevents the heat from MO W eiten 
| as ito burn the dung. 


| green, and immediately thrown into a heap, it 


heats, and this heat fan reduces che graſs t9i'n 


Aste gf putrefaQior 


ther without — ogra dry, it heats alſo; 
but, inſtesd ef being reduced to a ſtate of ꝓutre- 
faction, is burned. 8 itt is with dung: if, hen 
carried out, it is laid in mall heaps, being thereby 
too much expoſed to the air, it loſes its ſap; and, 


being afterwards covered, che heat is raiſed ad uch 


a height, as to burn it; but, if it is ſpread thick 
upon vr « te dung egngins:he th, and 
Hutenhgs,. 1 

NM . is hang! made * dung 
5 parefed and burned ; and this diſtinction is re- 
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Of Mamwurxes. Bock III. 
preſented as important. I know not if the Chy- 
miſts make any ſuch diſtinction. A late author 
. fays, that the greater part of what remains of 
dung, after the putrefaction is completed, ſeems 
to be earth, and a fixed alkali, Theſe things, we 
apprehend, make up the greater part of what re- 
mains, When dung is what we have called burned, 
but when it is only putrefied, it contains alſo ſalts 
and oils. But tho chytmiſts ſhould make no ſuch 
diſtinction, i it is abſolutely neceſſary that the farmer | 
* ao it: for, when the dunghill is allowed to heat 
wc ſuch a degree as to burn the e the value of 
= 1 is thereby greatly leſſened. 
Po prevent the vegetable Wo From [ING con- 
= veyed away, no foreign water, excepting what 
falls in rain, muſt be allowed to run into the 
dunghill; and the ſituation of the dunghill, if poſ- 
fible, ſhould be high at the ſides, and hollow in 
the middle. When foreign water is allowed to 
rum into the dunghill, the fermentation is not only 
ſtopped, but, as it is often neceſſary to allow the 
water a paſſage from'it, thereby much of the food 
is conveyed away. When the bottom of the dung- 
hill is quite level, the rain which ſometimes falls 
n heavy ſhowers, eaſily finds its way off; but this 
. prevented by e it bin at the ides, ad 
5 hollow in the middle. f 
Tux only way to nt de ver ble od 
| ſively being exhaled by the ſun, or carried off by 
_  - the wind, is to cover the dunghill. The cover- 
| jog 85 N would e * 8 an e ik 
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Chap. V. O mixed Dung. 229 
it could be eafily executed. If it was not for the 
additions that are daily made to it, earth would 
be very proper for this purpoſe. Some perſons aſ- 
ſert, that, by coveri ng the dunghill, it would loſe 
the influence of the air; and it is the air alone, 
they ſay, that makes it fir nouriſhment for vege- 
tables; and, therefore, recommend the expoſing 
it, particularly to the north and north-eaſt; be- 
cauſe the wind from theſe points brings along with 
it more aereal nouriſhment than from the others. 
| If the dunghill contained no vegetable food, but 
what it received from the air, this direction would be 
very proper: but, as the dunghill contains in itſelf 
all the ingredients of the vegetable food, and as 
its juices, the more it is putrefied, become the 
more volatile, the vegetable food in it by being 
expoſed to the air, inſtead of being increaſed, 
would be diminiſhed. The covering the dunghill, 
therefore, would be an r : How: the 4 
culty lies in exccuting this 2 
So propoſe to dig a large pit, wake bottom 
with flags, build up the ſides with ſtones, and co- ' 
ver it with a roof. This it muſt be owned; em 
retain the juices, and promote corruption, as well 
as prevent the vegetable food from being exhaled. 
But then it muſt be ſo expenſive, that fow will be 
engaged to make trial, unleſs the benefits are more 
obvious than the aſſertions of the contrivers make 
them: and, beſides the expenſe, it muſt: like - 
wiſe be attended with inconveniencies In ſome 
ſituations, it will be very difficult to prevent too 
much water from getting into * and as difficult 
La 58 1 | 
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3 ww xnpthad hh. tus geapolid er pee 
; 1 — will alſo, in a great mea- 
5 iure, ſerve this purpeſe. The dung, when it comes 
. _from the ſtable or byre, is mixed with ſtraw, which 
ahſorbs the juices, and prevents them from flying 
; off, till the ſtraw itſelf begins to purify. When 
E an this ſituation, it is Jaid thick upon the top of 
=o the dunghill, a tall farface only being expoſed to 
| the air, and being covered before the ſtraw 
d̃oð0 putrify, the juices, in a great meaſure, are pre- 
5 ſerved... A perſon, by the ſmell, is ſenſible that the 
Juices: of the dung ate not ſo volatile, when firſt 
laid upon the dunghill, as after they have been co- 
een, and then expaſed to the air. 
| Dux, expoſed to the ſun and wind, or waſhed 
gion lifes Þs vegetable food; it onght, there- 
| fore; to che plowed in as ſon as is poſſible, after it 
is dai upon land. Some perſons aſſert, that they 
have found from experience, that dung is nothing 
' worſe, tho it ly a confidergble time ſpread upon = 
16 8 | 


* 


ed by che fan, and cars, 

Z be} rn id4t-; is-prabablle, that, after 
dung is ſpread upon land, its fermentation ceal- 
and che falts and oils vemaining in it may 
5 | became fired, aud may continue ſo till a new fer- 
1 mentation is caiſed hy mixing the dung with che 
fall; and that, hy ntttacting acids from the air, 

E 47 2 By this led will | 
E-: bear date cue | 
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Chap V. f maud Dung. 29. 
ao the rain; it ſhould be plowed in with a 
very ſhallow frre; excepting uhem the dung is 
— elne retten. In n caſe it fequires- A 
deep fuxrow to: cover it. 
F better that Adis trixed with the ol, 
the purpoſes of vegetation aft the better anſwered; 
all parrs of the ſoit receive equal benefit; the vege- 
table food is equally: diſtributed, and in all parts 
the fercrentation equally protfioted. When dung 
then is kid on land, it ought to be ſpread as equal- 


| 157 45 poſſible. This Kkewiſe prevehts the breeding 
of vermin, which happens in forne err. en the 
Aung is n | — 
e dee e e 
3 = | e lime | 5 
NOME are > opinion that kms * e mo- 
Tis,” that is, that ſt promotes vegetation, on- 
| If by making te foil withy which ie is rHixed, ex 
5 ert itſelf. Others, that it promotes vegetation by 
4  _enfiching the una, and adding e of 
| vegetable dd. tien BG 52 | 
: Tun firſt ſuppott tlieir Cr ai 
5 ar ie drops which lime enables land tbiproduce, 
- FF ethaitivins remarkable manner. It wa Certain 
| fa, chat lanch thetoughty dimed, may be reduoed 
5 to a much poorer condition by croppingꝭ than land 
Vin he rediuited to that is notilimed, It is puſſible 
„ w reduce find land alrmoſt w a rapys m n, 
WM and the. — 


ts is done the ſooner. 
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Tur other opinion is ſupported * obſerving, 
that, i in ſome places, lime is applied regularly once 
in four or five years; that the land ſeldom gets 
any other manure; that it is kept almoſt conſtant- 
Iy in tillage; and, wich the ma Seng, 
carries very good crops. 

From theſe obſervations, one is led to de 
that lime acts both ways; not only makes land 
exert itſelf in the nouriſhment of es. but 
alſo enriches it, and adds to the vegetable fo 

Ax inquiry into the le of lime, will Pro- 
bably. illuſtrate this. 93 ator ont ain: 

CuymisTs tell us, that lime has the following 
qualities. „ 

Ir is a great diſſolver of all animal 5 vegeta- 
ble ſubſtances: it is a very heavy body: it is an 
attractor of acids; with theſe it raiſes a fermen- 
tation, and produces falt, and it communicates is 


virtues to water. i D A/C th: 
Wurx theſe Ss as confi red, it vill ap- 
Pear, that lin Daene ee in theſe ay 


oo 

Ir Comnunicates 0 theo a power of an act 
ing the vegetable food from the air It attracts the 
acids from the air and foil; theſe it converts into 
a neutral falt, by which oils/are attracted, from the 
air. This operation of lime is confirmed by the 
Sperience a Eng u i as a man 3 
" ou or five. years? Vo OM) 121889 in 1 of 
re enlarges the- vegetable E Face its 


ration” with acids, it eee its a 


n 


Chap. VI. Y 1 

Tris operation of lime is obvious ta every pers 

| fon that views with attentign any land thar'is tho- 

roughly limed. It appears ſoft and mellou, and 
obviouſly in a ſtate of fermentation: 

Lime diffolves the vegetable food, and f. it 


for entering the roots of plants It diſſolves all 


the animal and vegetable ſubſtances which it 

meets with in the ſoil, and converts them to ve- 
getable food; and, by the ſalts which it produces, 

| it diſſolves all oily fubfinaces? in the foil; and con- 
veys them into the roots of plants. We find from 


experience, that lime clears land of root-weeds, 0 
This is does by its diſſolving power. Root-weeds; 
when torn up by the plough, -have their growth 


checked, and are for ſome time in à languiſhing 
condition : if lime is applied' to their roots while 


in this ſituation, by its <Uiilving n it is apt 4 


to deſtroy them 
Tul ii is owing to the ſalt which: line fradd- 
ces by its attracting and fermenting with acids; 


that it elyefly owes its power of promoting vege- 
tation, is confirmed by [this obſervation : The 


lime of old walls, which has been long expoſed to 


the air, and whites this ſalt is already formed, is 
much more ſuddef in its mag e _ = 


5 n land, than quick · lime. 


Ir has been obſerved, that lime romjakais ve- 3 


5 getation by communicating to the ſoil a power of, 
attracting che vegetable food from the air, by en- 


„ e Bien 


| Cs: . 1 no be bottom, Ju 6 | hs os hs, il vill . 


3 = = ſoon penetrate beyond reach of the plough. This 
„5 therefore not proper for i it. 
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the vegetable food, and fitting it for entering the 
roots of plants. It is probable, that the two laſt 


are the ways by which it chiefly opetates. 


By this it exhauſts the land of its 9 
food. For it cannot be ſuppoſed to attract 
from the air a ſufficient quantity of focd for the 
nouriſhment of the crops which it enables the land 
on which it is laid to carry; and it contains none of 
this food in itfelf. This is confirmed by experience. 
II land upon which lime has been laid, is exhauſt- 
hy crops, tlie application of lime a ſecond time 
55 not the ſame effect as before; unleſs the vege- 
table food is ſupplied by dung, or the land al- 
lowed to reſt for ſome years, and have the ace. 
table food ſupplied by the air. 

Tus it appears, that lime from its nature os 
act both as a ſtimulus and a manure; while i it makes 
the earth exert itſelf in the nouriſhment of vegeta- - 
"ok in ſome meaſure alſo en it, and Wn 
to the vegetable food 

- In ſome lands the diſlolving FR . "Boa 


7 al fitting it for entering the roots of plants, may 


be moſt beneficial: in others, the communicati ug 
he power of attracting the vegetable food from the 
air, may be moſt beneficial. It will not be impro- 


per, rherefore, to point out how lime is to be ap- 


plied, that ſo it may chiefly anſwer the one or 


25 the other of theſe purpoſes. 


I uncultivated land, in which — is * . 


quantity of vegetable ſubſtance, lime ought to be 
_ uſed chiefly as a ſtimulus: and when improved 
land needs a recruit of 3 food, it ou * | 
. ul to be uſed as a Thalite, | 5 


«4 
OL. © 
* 


ty, . 


e VI. Of Lime. | 
Wren lime is Kaen for a ſtimulus, a large 
A A ee be applied at once. For it takes 


a a conſiderable: quantity to diſſolve roots, and the | 


other vegetable ſubſtances in the land, and to pate 
. duce a high degree of fermentation. 
- Wren lime is intended for a manure, a ſmall 


: quantity: applied at a time is ſufficient. It is pro- 


bable that it requires only a ſmall quantity of lime 
to impregnate a large quantity of earth, and to 
communicate to it an abſorbent quality, in as high 
a degree as it is capable of receiving: and it is 
certain, that it is in proportion to the abſorbent 
quality which it communicates, that the foil is en- 
| riched by it. This is not mere conjecture. It is 
certain, that a ſmall quantity of lime will impreg- 
nate a large quantity of water, and communicate 
to it all its virtues, and theſe in as high a degree 
too as it is capable of receiving: it is not impro- 
bable, that it may operate in the ſame manner 


upon earth .. If a ſmall quantity of lime eommu- . 


nicates an abſorbent quality to a large quantity of 
earth, but has not ſuch influence in diſſolving ve- 

getable ſul 
it follows, that the ſmaller the quantity is u 


applied, it will operate the more as a manure; and 


the greater the ALLY ne it wi mitte 
more as a ſtim uus d 


I is proper to e lik ie, as when lime 


is n in ſmall quantities a8 manure, it is ng- 


deſſary to repeat the application fr We s „ * 
ia RO that the ſoil by action loſes the abſor- 
: lit 9. in. een communicates.” 
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dſtances,: or in producing e r 


1 


3 2 258 of May 0 kgs. Bock III. 
5 5 ** things which we have e concern- 
* "om: the operation of lime in ſmaller and larger 
quantities, are, in ſome meaſure, confirmed by ex- 
peliencę. They are agreeable to the practice in 
thoſe parts where lime is moſt uſed. When barren 
land is to be improved, it is laid on in large quan- 
tities; and when it is applied to land already im- 
proved, it is laid on in ſmall r ang wy: 
Any, once in. three or four. years, 
4s lime operates h attracting — m * 
= : / ein the longer that it lies expoſed to the air before 
2M it is plowed 1 in, it will exert itſelf the more quick- 
1y, and with the greater violence. Some alledge, 
that this ſnould not be done in ſummer. For they 
e, chat che ſun acts contrary to the air: as the 
da ir ſupplies the ſalt, the ſun exhales it, and ecm | 
> munigates it again to the air. e [ 
= -: 0 As; lime, when laid on in large quartities 5 | 
= hauſis land of its vegetable food, it is neceſſary to 
ſupply this ſood by dung, or ſuch other manures 
w hae it in gteateſt plenty ; or the land ſhould 
= _ al. ae in rener a8 to Per as 
=: >Layi an ind, after wTdy fo crops of 
AY is the moſt proper way, 
of ;doing2this. Land, when paſtured, Has not its 
vegetable food ſo much exhauſted, as When it car- 
tries corn. The quantity of vegetable food caftied 
91 in ſſeſh, by theremtle, or conveyed to the air by 
dkeir perſpiration, bears but a ſmall proportion to 
= Oh by a crop of corn und ſtraw. 
= Ws eee ky that, as line 
| © commilnicates its virtues to e land pa 
| | NEW 1 4 a N Fl 0 


r M Of l. 
to be wet, and from which the water has fas ac- 
ceſs away, is not proper for it, for the water, in 
running * carries gloog With i it the virtues of tho 
Hiya 
4, the different parts pe” Scotland, A 1 W 
tity of land has been improved by lime; there is 
ſtill remaining a much greater quantity capable of 
being improved in the ſame manner: But fome 
farmers are deterred by the great expenſe of the 
52 5 5 . It may not be amiſs, therefore, to 
by a calculation to aſſiſt the farmer in judging 
. or not he. may fafely riſt this expenſe. 1 
muſt acknowledge, that calculations in matters of 
this kind are very deceitful, and that by them per- 
ſons are are often miſled. However, the farmer, when 
he Ne to improve, muſt make a calculation, 
not only of the preſent value of his land, but alſod M8 
of what it may be reaſonably ſuppoſed. to amount i 
_ io when properly i improved; To aſſiſt him in this, 
is the deſign of the followipg calculation. . FR Bs ot 
Tux land in Scotland capable of the greateſt i im- 
1 provement by lime, may be divided into two forts; 
_ out-field land and n 1 . 9876 18 
chree years in pKa G's: Carries thee crops of 1 
| wats, then is allowed to reſt ſix years, after which ' 
it is brought again into tillage. Now, let us on- 
ſider what is the real value of an acre of this land 
in theſe nine years, and let us compare it with 
what may reaſonably be ſuppoſed to be the value 
of it, if ſufficiently limed. The difference betwixt 
weſe, i is the expenſe which the ae * Ber 
in this improvement. 
3 us ee 1 that this acre 6. Ki 


* 
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H 7 p 5 PO 4c , wi 
: I To < + 5 
* * * ; - * 
= a 5 * 
* 4 


8 


238 Of Mawnures. 


-when in tillage, produces on the firſt year three 
bolls, on the ſecond three, and on the tlürd two 
-apd an half; all oats; that on the firſt three of the 
ſix years in graſs, it is worth 2 5. 8 4 
on the aft three it is worth 4. Th. 
roduce is as follows: e arr 
82 Bulls oats, at: 8. 7 pl 
3 Years in draft at 2 7; "6d. 
nen, at 4. M 


A 


< =o ß 6 $605'% | 
0 Hf pts which'to 
4 7 p © 
"MP B oats for ſhed " - . 8 Kan 
8 t TS © oh 1 11 5 


Now, if this acre of out- field land is fallowed 
| 200 properly limed,! (that is, at the rate of 60 
| ing about 21 Cwt. and _ 

cing about ty o bolls powdered Nat, Win- 
cCheſter meaſure) 1 it may be ſuppoſed, that it will 
produce” on dhe firſt year five bolls oats, on the 
| wa and on the third GX balk 


ſtones 


on the remaining four — it is 
1 worth 95 per ann. The rg potency nine years 
| produce, is therefore as follows: © | 
5 5 Bolls oats at 8. 
3 Ditto peaſe at 5 e 
15 8 Ditto barley” at 95. 64. 5 


n in graſs 5 86. bi 


To. 8 IK! Ds 8 
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Chap vi. / Lime. | 
Brought over rea L. 10 12 6 
To be deducted: . 
Graſs loſt on the year ) 2 9647S 
of the fallow, ; 45 2 4 0 i 
3 Times plowing the} - | 
- fallow, one for the | 
peaſe and 3 for F 1 8 00 
%ͤ . Henning 
( 75k 205 Ts Inte 44 


= 


„ 9 5 . 
1 Ball es 0 
7 Ditto peaſe 0 
1 Ditto barley - -- 0 
Graſs ſeeds, 1 6lb. an 33 
ver, at 3 
he 


„ ERS 


Produce beſorę liming ia 2 11 5, 
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ia. il 3 ug aoale bs oooh 
i 8 we . that in nine years, this acre. of 
out-field land, if pro perly limed, will produce the : 
value of C. 4 : 14: 2, more than it produces in its . 5 
preſent ſtate; and therefore, that this ſum can be 
afforded for lime, and at the fame time an im- is 
- provement made: for, by this management, the 
i land, at the end of the nine years, muſt be in a 
much better ſituation than before it was limed. 
7 It may be obſerved, that in this calculation, there 
is no value put upon the ſtraw, and nothing allowed 
. ug Sc. Theſe are ſuppoſed to balance 
ach The BD muſt JE of this, as 
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| quite, puviſads yer. den Gill wen their ſhape and figure 
1 — animal having a reſemblance to the ſhells 1 in the marle, tis E 
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indeed he muſt do of every article in the, calcula- 
tion; in which it is probable, that there are ſeve- 


ral errors; at leaſt, that there are ſeveral articles 


that will not anſwer every part of the country. 
Exactneſs is not pretended; nothing more is pro- 
poſed than to point out to the farmer the way of 


calculating in matters of this kind; the quan- 


tity of the produce of the land, the value of the 


ſeveral articles, and the amount of the expenſe 
muſt be left to his own judgment. There is ano- 


ther thing omitted in this calculation, che intereſt 
of the money laid out in this improvement. The 
farmer muſt judge whether or no this is balanced 
5 by the greater Gn of dung 8882 by ths 


im 1 1 8 and. . 
an p. vn. ; 
os 9 „ E: 


\ ? 


= ERE are a variety of SI . are comms 
. monly. reduced to ues ſorts : The clay, 


the f ſtone, and the ſhell... 
Tut farſt has its name, 1 its Tn in 


appearance, to clay ; che ſecond from its hardneſs, 


and ſimilitude to ſtone; and the third from the 


ſhells, with which it is mixed, or rather of which 
| it is compounded *. 


Tux clay and ſtove nals « are 2 the * na- 
rure; the ſhell marle is very different from both. 


fd, in to be ſeen in ſome mariſhes, . 


N. : 


tractors of acids; with th 


„ 


den vn | Of cn and Sie a Hes. . 
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of clay 0 Ame mlt 


pA of theſe kinds promotes vegetation in 
. ſurpriſing manner. It is probable, how- 


ever, that it contains in itſelf few of the principles 


of which tlie vegetable food is ; compolinded. Plants 
are not able to find their food in it. When in a 
bed below the firface, it reſiſts the entrance of wa- 
ter, like till or clay. When near the ſurface, and 
turned up by the plough i in great quantities, the 
ſoil is little kae than till, almoſt quite barren. 
The method of its operation will be beſt known 
by i inquiring into its qualities. 

Ir is obſerved, that both the clay and mene 
marles have the following qualities: 5 

When long e ſed to the air, or put into was | 
ter, they fall down into & powder : they are very 
heavy bodies: the earth of which they are com- 
eule. is of the abſorbent kind 5 they are at- 


n they raiſe a ferman-| 
tation, and produce falts. - . 
"THe only difference derte . is ; this : the. 


tlay marle is ſooner diſſolved than the ſtone 


marle; änd commonly has a ſtron nger, power of 
deſtroying acids, and producing ſalts, Dr. Home „ 


. ſays, that the clay inarle, which he tried, pwr 
a third more ot acids than the ſtone. marle.0 


Tusk marles ſeem to have much the ſame qua- | 
lities with lime; and N muſt e in te 


| forks fg 
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Tux communicate to the foil a power of at- 


; wrating the vegetable food from the air; they en- 


large the vegetable paſture ; and they diſſolve the 

vegetable food *thatis'in dhe hoil, . it for 

entering tl the roots of plants. 5 
Tus narles communicate, to the foil a a po! 


7 FE COT th 


that RE are. ed TE bee ts eck Wh 9 
from Eleaths; When laid, 1 upon land, they will 


therefore attract oil from the air, which is the 1 in- 


gredient of the yegetable. food ck wanted. 
"Tres: marles enlarge the paſture of plants. 
They ferment with acids, and fall down i into pow 


der, chen expoſed to the” ait, or put into water. 
Theſe things make the 


em operate in e 
the particſes” of the Toll, with Which they are 
mixed. FA: {1 £ c {4 1181 


e allo” prepare 2 vegetable food 


: for being nouriſhment 1 to plants. The ſalts which 
they pro 


- not only attract oils from the air, 
r from the foil; Giflolve theſe. kde 1K ea. 


= ater. A true, would make. - 2-4 


operate in 2 manner different, from lime. But, this 
18 1 uooendl 4 The earth of | Which theſe marles 
Crnpot ded, is of the ablorbent kind, it can- 


; not be long expoſed ts tlie air, without, WY 


ous, hy n Go. LL 


- 78 ; 
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ä original oP forte mute, of 08 ry 


2 e upon trial. 


Tunsz marles b in „Gtleintg | Lathe 
Pieces f the ſtone murle are ſcen ſometimes un- 
diſſoved, f er {even Fears after it has hain upon 

land. This makes it neceſſary to apply a very 


large quantity of thera, otherwiſe their effects will 


Ladet be Known. 


As the Genscher ber prphed „ gitar. 
in proportion to the quantity of nme, land, when 
manured with marks; muſt have a ſtronger power 


. of attracting the vegetable food fromi' the ait; and 


- therefore>the-marle ſhould be preferted, when it 


upon ithe uature of the 


| S Ir i" this" abſprbet"quality. 


8 ran be d walily Wee e 28); 
As the earth of theſe Wander ef dhl alter 


kind; 48/6 great quantity of it is applied” at one 


time v and 46 it is Miß in diffolving, it müſt be 


many years before its ee ceaſes; and; if che 
landete barren, de nature of it will be Changed, 
and ver after by che fate Kind of dreflitigs ĩt re- 


- ceived before, will coftinue to carry better crops. 


_ "In"this:$e{pe& alto dt is Preferable to kr This 


- actyantings; however; depth ds, jd a great meaſure, 
A the fil is oft and 
ſpungy, and has not u rin bottorn, the watle, by - 
its weight, will, by detztebe, penett att, Ade fitne, 
beyond the reach of the plough; and therefore, 
muſt leave the ſoil no better than it found it. 

ality, of ie Kann of 
malle is compounded, that probably renders 


All 


a © the ibaprovemant by-at ating; anditherefore, the 


ee IF Fo 1055 degree, 
N anſwer beſt in the ene the" effects. of | it 
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are not 0 <P va and violent. Chymiſts common- 
ly try their experiments on marle taken from the 
Pit; but if experiments were made on jt, after it 
is diſſolyed into powder, by the air, or mixed with 
| 3 55 home of its qualities world ORB weber 
kon. WW. 21th 1 

rn, in ſome. reſpecte, theſe ae den 
preferable to lime, yet we are to conſider, that 
1 thei principal operation is the ſame with that of 
lime; which js enlarging the paſtyre of plants, 
F my 1 itting the vegetable food for entering their 
roots. . When land, therefore, manured with them 
is exhauſted by erops, it cannot teceive much be- 
nefit from them a ſecond time, if immediately ap- 
pliec 5 is . tis Waite by — 


N 


4 


oWs hkewiſe, that limed land. exhauſted by 
_ crops, can receive little benefit from the Tee 
cation of marle; and that ber and, 


eee, e 


ei lg a Wo gn 1 4 | Ap * 5 
at TH 1 5 45 a pr tio) 201 oven Pct. 

T Fomengnly 2 | yed opinion, in. this country. 
1 f ths Eimer n 1 France are of the ſame | 
— 4/6" This, b. 


50 er, is Hill doubtful. 
——— ans ROS: have rt nil a ſecond. * 
e „ dab 

" x0 fail after the f 

43 2 e D. 8 
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ee oils and — From the air; the longer, 
| therefore, that it lies upon land, expoſed to the i in- 
5 5 of the air, the more quie| 
Tux difference betwixt the clay and ſions Waben 
bee dee in this: That the clay marle 
diſſolves ſooner, and has a ſtronger power to de- 
2 acids and produce ſalts. This kind is there- 
le, as a leſs quantity will produce 
-the 3 effects, If Dr. Home's experiments are 
to be depended upon, or rather, if all clay and 
ſtone marles have the ſame powers with thoſe 
he made his experiments with, then four 
cart · laad of the clay marle is en to ſive of the 
ſtone. i 5 i 42 41 9H 
plication of it in ſmaller and larger INE may 


- likewiſe be ſaid of marle. When barren land is to 5 


be improved, the marle ſhould be laid on in 
atities: but when land is in gbod ottler, 'the 
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| Heil marle is very different in its natiire 
ere b 171 It's commonly cl | 
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| /ahan-chey. Dr. Home: days, Ard: 
more of acids to ſaturate it chai any of the other 
melee which he Had: met wih But the greateſt 
diſterence betwixt che ſhell marle and the other 
maxles confifts in this ; The Iholl marle contains 
- Oils: It is uncertain if the other marles contain 
any oila; but this kind, it is faid, contains them | 
In great plenty. 1 23/1 9502079 Dre bis 
This itnarle; it nud ſeem; from the ai: 
which it poſſeſſes, proragtes vegetutien in all the 
| different way At increaſes the fboll of plants; fit 
__ -Gamniſuicates to the 1] a power bf attracting this 
spd from the air; it enlarges the paſture bf plates; 
and it; Þropares the; nd e N 
LY their mot. 
1 Ir, creaſes the food of at 
vit contains, and the ſalts which it producers: by 
| ae dats, and by he abſorbent quabty which lit 
ſeſſes it ; communicates: to the ſbil a power of 
| -ajrraing chis fogd from the air. It rer ae 
Fo . paſture of plants, bn its Welling Withowater/ and 
dai ementatione ieh A ren ens b and f it pre- 
1 Pares the vegetable food for entering che roots of 
. | Ae by the ſalts it produces in fermentation. 
r berumprepep. toratteyd to the effects 
25 * theſe different operations. The communicating 
vegetable food imirnekliatety the foil, and com- 


Weng. 10. it a, power of attracting: this! fogd 
vom che air, have the ſamefeffecs S3:508h 8 i 
85 operations des vegetable food. i n 
een rlargingghe elan ad bun ning 
e e eee have alt 
i BY 20> the, vegetable food is i- 
It is obyiou ow 5 — operations, 

5 5 1 Plants 


ts 
8 
1 
8 
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or it may be repeated. As it diſſolves ſooner a 


Chap. IX. Of Shell Marks: 1 


playes are aſhſted. in nating this food. from 
the ſoil, | : 

Tur dia which 83 Win erdbabis 8 are 
ſoon exhauſted : having a ſtrong power of attract - 


ing acids, and forming falts, it is natural to ſup- 


poſe that theſe falts do more than work upon its 
own oils; they will alſo attract and diſſolve the 
oils which they meet with in the foil ; and would 
exhauſt it of the vegetable fopd: which it contains, 
was it not for the ſtrong abſurbent quality which it 


communicates. This quakty, it is probable, re- 


wains after the operation of the falts is over; and 


og b g the ſoil 1s rather beter 


9 482 2 4 
FLAGS gy 


"Ws had boch to is that . differencebes 1 


twirt poor and rith ſbil conſiſteth in the different 


powers of attraction. As this tmarle has ſo ſtrong an 
ahſorbent quality, if it is applied in large quantities, 
aud frequently: repeated, it is poſfible that it 
may communicate ſuch an attractive power to 
the ſoil, as to enrich it in a very high degree, ſo 
as to need no further manuring, but by proper 


tillage may be made tu attract from the air in the 
winter- ſeaſon ſuch a quantity of nn * 


is ſuffieient to nouriſn a crop in ſummer. 

As this kind of marle does nat indouſt ian er 
its vegetable food, as the other marles or as lime 
do, it may be applied-to: land exhauſted hy them, 


the other marles, its effects will be more ſudden; 


ang as it does not diſſolve fo ſoon as dung, i its el. 
fel vill not be fo ſoon over. e 


A f 
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Of Mah b ifi . Book ii. Bm 
we LATE author ſuppoſes, that the marle found 
beide 806 is compounded of earth and the Alz ; 
line ſalts of rotten wood. He explains in what 
manner he imagines it is formed. If there is 4 
5 unded of theſe ingredients, it is dif- 
ſeen from any of the mares tit hive been men- Mm = 
| „it will operate much in the 
fame manner. It will communicate s power to the 
— ſoil of attracting the vegetable food from the air; 
< it will enlarge the paſture of plants, and it will 
= prepare the vegetable food for entering their roots: / 
1 As it contains a large proportion of ſult, its _ 
feeds will be ſudden and violent. It is) a= 
= 85 therefore that a een quantity of it ſhoulg | al 


— 


4 plied. - | 
3 +> ASH wy ects are ſudden wid; e it etutict be 
2 xpetted that they will laſt long, It is probable that 
3 they will be ſoon over after it is entirely diſſolved. - 
3 Tux ſalts which it contains, will make it ope- 
E > chiefly in diſſolving the vegetable food in the 
3 fail, and fitting it for entering the roots of plants: | 
B -this-it will exhauſt the ſoil, if care is not taken 


8 to prevent it, by the application of dung, or tum 
= ing the land from tillage into graſs for paſture. 8 
= THERE is another kind of marle that goes der 
= the name of /bell marle, and in ſome parts of the 

= — 3 in great plenty. It ſeems to be 

= e, 8 it N in the oy 
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Suts carbs Jaye. on ortion 
attract acids more violent} then any ths 
| thing as yet known, but they ſoom lofe their virtue. 
Taz effects of aſhes will then be of the ſame 
kind with lime. But as aſhes contain falt, their © 
operation will be more ſudden; as they attract 
acids with greater violence, and ſooner loſe their 
- virtue, their operation will be more. violent, and 
ſooner over. Fhis is confirmed by experience. The 
firſt crop; after land is manured with aſhes, is com- 
_ monly: very luxuriant, and the {ſecond crop ex: 
hauts almoſt the whole of their virwes. | | 
As the effects of aſhes are ſidden and 1 85 
they fliculd be applied in very ſmall quantities ; 
and as they operate in the ſame way with lime, 
they ſhould not be applied to land exhauſted by 
_ lime or marle ſhould not e een . 
nor repeated. 
Ix this chapter it Fe proper to conider the burn” 
| ing of turf as a mantire. OY. | 
' Tux is compoſed chiefly of ve v egetables; that that 
uhich remains then after burning, miſt be of che 
ſame nature with aſhes. To theſe tlie ke, 
communicated to the ſoil is chiefly owing It is 
found from experience, that in proportion to the 
number of roots contained in the turf, the burn- 


an 


* ing turns out to advantage; andd therefore land; 
| Kaas. . 3 
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ed as the kind moſt. e for being ee in 
this manner. 


Tus heat which e = the foil receives from 


burning the heaps of turf, is ſuppoſed to contri- 
bute to its ſertility: but this can have little influ-. 
ence, except to deſtroy (TN! eds or roots of 28 
that: may be in the land. h 
the: burning uh turf, care 1 be as 65 45. 
ver the heaps in ſuch 'a manner as to prevent the 
fire from breaking out into flame. Where this 
happens, it is obſerved, that the aſfies loſe part of 
their virtue; and that the parts of the field manu- 
red by them are not ſo much efriched as the other 
parts are by the heaps of turf that are burned with- 
out flame. It is natural to think, that the earth of 


urf, when properly piled up, will retain the 


oils of the. vegetables, and-prevent them fron al- 


Bo cendiog into the air in ſmoke and flame. 


Tuts makes ſome difference betwixt Ig manu 
ring by burning and the manuring by aſhes. How- - 
ever, as tlie oils contained in burned turf are in 
very ſmall quantities, we may well ſuppoſe that 
they will ſoon be chart by the ſalts; and 
therefore, tho the effects of burning may be more 
2 e wml be n faddany FED as ſoon 


«iT eden ee land "= being ende 


15 0 one crop only, or two at-moſt, // ſhould be taken, 
and then turned into graſs for paſture. If a little 


dung is added after rm _— its g e wil 
ke the longer preſerved· 1 | 


| n _ mite c pretends: to) join out a method, 
Do : . | | . 15 7 
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Chops M "Of Abe. SS, 
be enriched for many years, and which; he fays,? 
| was a ſecret before. The method he points out is, 
to dung the ſecond year after burning. It is not 
to be doubted, that the aſhes; having the vegeta- 
ble food of the dung to work upon, will have a 
better effect, and exhauſt the ſoil much leſs than 
when there is no dung mixed with it. If the lay. 
ing on of the dung is delayed till the fourth year, 
_ dur en it will have no effect. If the truth 
we we 2 be obliged acknowledge chat 7 — 
does not operate in the manner we have deſcribed. 
But it is probable, that our author meant no more 
by this, than that the laying on of dung the ſe. 
cond year is by far more advantageous than delay- , 
ing it till the fourth. Dung, as has been obſerved, 
has every property of a manure; not only enlarges 
the vegetable paſture, and fits che vegetable fo d for 
being nouriſhment to plants, but alſo contains this 
vegetable foodl in itſelf; and therefore; if it is laid 
Swi in a proper manner, and in ſafficient quantities, 
will enrieh land, whatever is itô kind, er in what- 
ever manner exhauſted. Our author ſays that the 
applying marle inſtead of dung will have the fame CE 
effect. What he ſays will indeed rat er hold true 1 
of marle than of dung Land exhauſted by Burn- 5 
"wr will not be recovered by marle, for they ope? 
rate much in the ſame way. If the marle is ap- 
plied before the land is echauſted, it Wilf pre- 
ſerve it ſome time by the power it: cHmunitates 
bol attracting the vegetable food from the air. Tt is 
" more ny 9 N that all the benefit 
KK ä 


: 


Ix contains oil, f ſalt, and earth. Theſe. 
are eee in a manner as to be ready 
into 5 roots 


7 * 
e 


th Warn the quantity laid on is but ſmall, and 
its effects ſudden, it cannot be ſuppoſed to lat 


| Its virtues MO 8 eee 
ſame ſituation as before it Su 
E me 
it may be repeated ; or it may be 
manures, as it is very e 
| that is. PF 


plants that grow upon the 
4 within reach of the ſea are good ma- 
Thoſe that grow upon the roles that are 


* 
Os 17 * <S 
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kinds af ſea-weed: are burnt "nr kelp, _ 
is 8 eras : 1 
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bels ſea tears them up. Sometimes the tide 
earries them to a conſiderable diſtancte. 
Tux v are of a ſoft pulpy nature, eaſily diſſolve, 
pd ſoon putrify ; ; and they contain dil, ſalt, and 
earth. They muſt promote vegetation therefore 
in the ſame manner as dung or foot. 
Tuneix effects are ſooner over than thoſe of 
* mixed with vegetables from a dunghill ; 129 
hag ſooner diſſolye and fooner putrify. 90 
Tux may be applied to ſoil in any lance! 


+ and are very proper for land Be is exhauſted 4 


lime of ahe... EE 
Wurx their effects are over, "hit land i is in no 
worſe a ſituation than before they were applied, 
: and any kind —_ manure ns be . N * 
them. e eee ER: ee [re f 
ATi Ghreher A ate Supplied, Ute land beo * 
the richer. For the e earth of which they are com- 
pounded, is of the abſorbent kind. This is con- 
firmed by experience. The lands near the ſhores, 
eeds are in greateſt plenty, and 
have been long uſed as manures, are amongſt the | 
_ richeſt'm Scotland, and have been kept almoſt 
1 tly in tillage.” OBO 069-6 aal: eee N 5 
TE are preferable to dung in d et ect, 
mee, do not produce ſich a quantity of weeds 
1 perſon that has uſed theſe manures, knows, 
this weeds'do r not appear in ſuch plenty upon land 
5 1 ſea- weed, as upon land manured 
Ir nm the f mon of | 


* 


ds e with "the * But i it is ſubmitted, 


of Shells, | 


- whe difference is not owing to the great 
quantity of ſalts contained in the ſea · weed and ap- 


plied with it, which at firſt deſtroys ſome of the 
ſeeds and roots of weeds. Salt, applied in too 
large a quantity, is undoubtedly a poiſon to many 
plants. According to Mr. Tull's experiments, a 
ſmall quantity of ſalt-watgr deſtroyed a plant of 
mint: It is obſerved likewiſe, when any graſs up- 
on the ſhore is overflowed by a ſpring-tide, it wi- 


 thers away in a few. days, and does not recover 
till it gets a plentiful, ſnower. Then indeed, by 


the freſhneſs of its verdure, it is diſtinguiſhed from 
the graſs that was not overflowed by the ſalt water. 
That it is the ſalt in the water that deſtroys the 
plants, is obvious: for the ſame quantity of freſh, 
water would have had no ſuch effect. And it is pro- 


bable, that the oils attracted by the ſalts, and carried „ 


down * the Wan is Mg dun of ie eee 


iy 
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IN. many: n particularly bear che * 15 
broken ſhells are found in beds. Thee _ 4 


Uſed by ſome as a manure. 


Tux v ferment with acids 8 


"ns ſubſtances, . contain Oil, ſalt, and earth. The 
dil and falt are not in great quantities in proporti- 
on to the en yt . a long tim þ 
5 | e 


TuxIR 3 muſt be of the PG kind with 25 


dn of oy 8 


pon 


Mb FIR 


1 like 1 ani- 
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3 f and all their oils exhauſted in vegetation, 


| muſt he 


* 
&* 


Turv make: ſome addition to the vegetable 
by the e of this food of which they 


ate compou They communicate to the ſoil 


8 from the air; 
they diſſolve it by the ſalts which they contain 


and produce. And they inereaſe che Paſture'of 
: Fan by dai fertmentatins. OR 


Taxy operate chiefly by WED he paſture 


of plants, and preparing the vegetable food for 
entering their roots. They are ſo long in diſſolv- 


ing, that the quantity of oil communicated in a ſea- 


fon maſt be {mall in proportion to the falts which 
they produce. The theſe are their principal ope- 


rations, yet in them they are inferior to 9 175 | 


tmavles, or aſhes, © 


Ar they fake « longer time to diſove, and 95 
not operate quickly, it is neceſſaty to apply them 


in berge quantities Fer without this their _ 
: tions will ſcarcely be perceptible. | 


Fon the ſame reaſon, it may be expected they 


5 | will continue for a conſiderable time. They 


will continue till che fhiells are wholly abel, 


As they operate chiefly by enlarging the' paſtux A | 


15 of plays, and firting the vegetable. food for enter- 

ing their roots; they will in fore degree exhauſt = 
5 che land of its vegetable: food, the” not fo much 3 
FI b ein Ae T7 is bet proper therefore | 
__ to apply them after lime or aſhes, to repeat them 
- r e or apply lime and aſhes after them. 


W eee eee e 
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them to ly ſome. time expoſed to e air beſore 


they are plowed down. This * 111 176 OL ont M 27" 
their fermentation, but will alle bromote their pu- 


trefaction. | 
As lime, when mixed with them, takes a very 
ſtrong band, it is probable, that the mixing them 


together in-the application may in ſome caſes po; | 


duce * ol effects, = 


c n AN . 


05 als in an b Entire fate, or ſown firn manure, | 


BY is a pee in 1 0 places to = turnip, 
buck-wheat, peaſe, Sc., on land; and, when 
grown up, to plow them down for andes, - 


THESE may be called vegetables in an entire 
1 to diſtinguiſh them from dung made of pu- 
trified vegetables, tho no l can be a ma- 


nure till it is putrified. 
As theſe vegetables receive "their a POR the 


boil on which they grow, it is natural to think, - 


that when plowed down,. they do no more than 
reſtore what they have taken; and therefore, that 
by this operation land cannot be rendered more 
fertile than before; at leaſt, cannot communicate 


| ſuch a quantity of vegetable food to it as may be 


done by frequent plowings. For the vegetables 
tho plowed down, are not all preſerved ; a part o 
them being uncovered is blown away by the winds. 


| Beſides, the plants while growing. cover the ſurface, _ 
g and prevent the vegetable food in the air from en- 
| when hand is 5 frequently 


N 


8 . fil. Where 
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EET none of its vegetable, 100d is exHaufted 
and it is expoſed to receive all the benefits form | 
the influence of the air. But, notwithſtanding this, 
_ ſome aſſert from experience, that a crop of fuch 
| vegetables a as thoſe mentioned, plowed down, ren- 
. der land. more fertile than "frequent plowi 
| out the applic cation of f manure. bas : 
Io account for this upofi the principle 
| liſhed, let the following things be bed. 
Tux foil, manned by plowing down a crop of 
ve getables, receives all the vegetable food con- 
rained" in the eff Own. This quantity in Peale 
and buck-wheat is not very inconſiderable. The 
1 quantity i in one Brain is probabſy as mych as there 
is in à Whole ſtalk: = the ſeed is fully * ſbenedl 
It is obſerved, that p „ When cut greeti, ex- 
LE haut land of N 90 veg 80 a, but ib * ry ſmall 
| degree t to "what tes 0 when a 880080 fo carry feed. 
ME of the Hz ated pak Ain = 
roots below the reach of the ploug u, a ind bring 
4 vegetable food 10 85 ped Are to the fu Nd 
io turnip, Efover,, and other Plants p paſh _ : 
| heir root 8 Ver e and e . etäbfe food | | 
9 Bey, find, 18. cked up; 5: and d ben they at are. 3066. 
ed down, 1 7 ve Sela esd s 1 880 101 the 


. e Ag tb the quantif ity within the pal- 


* 


ture 'of ſoine other Platts, "Hh as Wheat and bar- 
55 18 increaſed. A tte author n makes a calcnla- 
ion, of the” quantity 'of Lege etable food which cly- . 
Ver in this matiher Gl Ee to, lad, "and re- 
| preſents it a as Ve very confiderable. In few Places the 
ſoil 1 is fo, dee 1 get GR 
4 zreat þ as Ear bee bh the ploigh*; 2250 
8 2 there efore 


j 
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therefore it is probable, that this author, i in his cal- 


culation, makes the quantity of this food brought 
near the ſurface by Clover much greater than it 


really is. However, it is certain, that as plants 


. puſh down their roots beſow the reach of the 


Plough, they. there | figd nouriſhment, which: is; 
dee to. their ſtems aud leaves; and ego, 
when theſe are plowed down, the quantity « of ve- 
getable food year be ſurface 1 IS increaſed. . | Y 
hy" covering of the lurface , ſeems to. be an ad- 
vagtäge; for thereby the air. in the foil, 908 ha- 
ving a free ge COMmnication - Witl the external air, 
becomes purified, by.) W ich a een e is rai- 
ſed, and the vegetable paſtyre en larged. "What- 


ever. is che gauſe of- this fermentation, e fac 1 it- | 


KF I, by 1905. Every mer knows, that when 
the foil. 148. Len. Se or. A _conliderable time 


FP A {tropg 5 > of peaſe, © or any 5 kind © of Horn 
id den, fn what, 1 is common 72 


1144 


= expo led by them to the influence of the air, the 

= A gf vegetable food acquired wy: 300 in- 

ot "conhderabl ans I Y mw ES 
Ont * ; Te „„ 0 H 1 *. 

* See book 1, chap. 5. 5 5 


ing, 
ho pagrgly hard ang e 
6 and free, ro e 1 Wie of ermentation. | 
that this is occaioned by, Ae | 
®. 3 ir, C of the, Water Which the go 
FEA the ſurface ae rom being 'exhal ed. 
Þ no th} theſe thing: it l be added, r that it is not 
iche een © ant when growing, may fuck 
7. ml the vegetable. food rom. the air in as Seat plen- 
ty, as the foil, would have gone, t tho! there hac been 
p lants growing upon n it . = 2 plants have this © 


„ conſidering what an immenſe ſurface is 
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A f has heen conſidered as an lapell 
ment to vegetation; it is now to be 9055 | 


Hdeked as 4 manure. 


Ir has already been aka: wif he | 
contains vegetable food 7. Chymiſts tell us, that 


it actually contains a large proportion of oil. If a 


quantity of it is therefore collected and let in upon 


a field, it will leave upon it Tun of the e 
food \ which i it contains. 6. RL” 


Ir has been obſerved likewiſe, dal when rain falls 
in great quantities on land which has a conſidera- 
ble deſcent, in running off, it carries along with it 
ſome of the fineſt particles of the ſoil, and the ve- 
getable food contained in them f. If this water 
then is let in upon a field, and allowed to ſettle, 
the land will receive from it not only all the vege- 
table food contained in the rain, but alſo all that 
is contained in the particles of earth which it has 
carried off from other lands. me | i 

Tunis method of a lat Gan! * on 
ſuch fields only as ly on the ſides of rivers, and is 
Proper only for ſuch as can be eaſily « drained. 

Ix practiſing it, care muſt be taken that the 4 
ter does not run oyer the geld with DENT but fo 


me 4 £4, 5" 3 ntl 
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+ See book II. chap. 20 This appears Dhl . the 
_ colonr of . and the mud WO it leaves behind i 
in hollow PU 1 
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" "tek over land, whether in gras or tillage” Fre 
”this practice, ts ſaid; the land receives 808 be- 
pefit. Some kinds 5 graſs· plants may require a | 
oportion of water than ordinary to pro- 


Chap. xv. 07 Water. © | "261 
gently, that it may leave behind the mud which'it 
contains. If the water is allowed to run over a 
field with violence, it is in danger of carry ing off 
ke vegetable food, inſtead of giving it a ſupply. 
LAND in grals 1 is the moſt proper for being ma- 
nured in this manner. The firmneſs of the ſur- 


Ie 


Se 1 90 5 away. e OT 2 8 
Ir the river made tiſe: _ in b manner tuns 
1 a0 fertile land, more benefit may be expect- 


ed. Its waters after rain "Ct contain the greater 
plenty of vegetable foo. | 


babe. 


* 
; 


Tas operation. mould be ” perf PURE in the 


| ſpring fealon. In that ſeaſon land in graſs ſuffers 


leaſt from being oyerflowed, Lands being almoſt 


all plowed, the rain carries off the greateſt't quan- | 


tity of vegetable food; and in that ſeaſon it is ſaid 


likewiſe, that the rain-wiater Contains the greateſt 


$519 .Y ins 8 PST YU 


ads 1 


_ Juantity of oils. argc 
Ir ſome places i it is * praftice, to ſet clear wa- 


2 


Sreater 
mote their vegetation, and may receive Benefit from 


this practice. Clear water, eſpecially if it comes 

immediately from ſprings,” can ſcarcely have any 
other effect. It muſt be acknowledged, however, 
_ "that if water runs along a bed of marle, or chalk, 
5 or e it * nein n Wh: their quali - 
N e 61408 55:15 UW; 
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dies; and, if let upen land, will Menge in the 
ſame manner with, tele ee. Ni 114705 
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ln kinds of ftray,. and 0 ve 7715 fo - 
Lanes and they haze. HEN Li Fl Animal 


N un e. which we 3 ere to treat 
of, are of of a differer u ang made 3 mix- 
Vith. ng hom MOR | n oro Pe ul 
ee, ee 
Sori "perſons 1 ke. dunghills . 0 
ud are of. opinion, that the dung 8 ts ma- 
gures, with which t ey Are compounded, 
by made to enrich a greater quanyiey of land, than 
If, not E and, heſ ides, do not pro- 
duce the had effects i newer are produced 
3 when taken « Ip feh ma uaghtl, 400 
hid upon land. Ne 4G einne 57 
pe EW © will not be amiks 7 ie 0 MN e. Ne 
.chantages of ede wide deen | 
be a means LEW xscommendiyg. them, Fr 
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bag. XVI. Of cnpound Dunghills, 2863 


Tur fiſt thing to be inquired into, is, the ad- 


| Ae ariſing from the mixing lime, marle, or 
other mabures, with the earth and dung. Lime, 
as it is a diſſolver of all vegetable and animal ſub- 


ſtances, when mixed with dung, will help to diſ-- 
ſolve it; and as it communicates an abforbent 


power to earth, will enable the earth with which 


it is mixed to attract the vegetable food in great- 
er plenty from the air Bur, in order to make it 


produce theſe effects, it is neceſſary to mix it with 


che dung and Garth; for, if the lirtie is laid in @ 


kind of fratiin, ove: the dung, and below the 


earth, it will abſorb the water that falls upon the 
 dung-hill, and thereby will prevent the dung from 


receiving a ſufficient quantity of water to make it 
putrify; and will alto occafion ſuch a heat, as to 


burn the dung, fd render it uſelefs .; and, be- 
des, can have but little influence in diſſolving the 

dung, and commuticating to tlie earth its abſor- | 
bent quality. If the lime is Haid Above the eart 
and expoſed to tlie air, it will Be attended w 


_ the ſathe'conſequences, it will abſotb the water; 


and tho' it Will attrüct the vegetable food Front the 99 
Air, Fet will be of no more aſe" for tis end, "than 
if ſpread upon as much land as the ſurface of the 


hilt ertede to. 
Fur fame thing titty” be bid of werte ir ue . 


a tend of kme. Birt, if ihatle is ulec Fiſted! of 
5 Jef Hah, 4s che 2 vety fro abſo{Bene 
f quality; and would 4 6 the? 2 

5 ens of dhe tr. R ch 
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. Ot. Maxvazs a - Book Il, 
uſed in the wn way, it is probable; would: be 
ſufficient, and its effects would be ſooner diſcovered. 


If chis is tried, it will be neceſſary to carry the 


dung to the marle- pit, and there form the dung - 
ill; for marle is ſo heavy a body, that it would 
be too expenſive to Sy. it firſt to the dunghill, 
nee then to the field. i oo 

Tux advantage of mixing dung with the. earth 
is next to be conſidered. This, it is probable, is 
the principal advantage of the compound dung- 
hills, and that the advantages ariſing from lime 
are but trifling. They are often made without 
ne, and their effect, tis ſaid, are equally good. 


” = in the ordinary dunghills, has its vege- 


table food ſometirnes. waſhed away by rain, when 

it falls in large quantities. Now, this is prevent - 
ed by the earth in the compound dunghill, which 
abſorbs the water, and all the ee food 
Which it carries from the dung. ..._ | 
Ix the ordinary dunghills, the dung on the / Tot | 
it is generally ſuppoſed, loſes a part of its 


vegetable ſood, which is exhaled by the ſun, or 


carried off by the wind. This is preyented by 
copering the dung with earth in the e 
_ duvghill. 8 a bag 2 3 

Bur it is « probable, that the Fob CY 8 
hill; receives its principal adyantage from the earth | 
being e Xx fed, to the influence of the air: and, 
"Wi this 1 is true, the more abſorbent that the earth 
is Which is uſed, and the larger that the ſurface. of 
the dunghill is, in proportion to its bulk and the 
quantity of dung contained, it will be the richer, 
1 directs u us to > the proper method of con- 

EY "Hed £05 Io e Araſting 


Chap, XVI. pound Dungbilu. 26g 
ſtructing it, to make it long and narrow, with as 
many diviſions in it as can be made conveniently; 
for thereby : a larger ſurface is expoſed in the lame | 
quan tity, and the more vegetable food acquired. 

IT is propet to obſerve further, tliat earth ſhould 
always be in the bottom of the dunghill, to receive 
any of the juices of the dung which the rain may 
carry downward ; that the dung ſhould be imme - 
diately covered with earth, to prevent the Juices 
ftom being exhaled; of carried off; and that the 
earth ſhonld be expoſed for f a coni derable time, 
before any inote dung is laid on, that fo it may 
feceive all tlie benefit from the air which it is ca- 
pable of, before it is covered! 

Tuis Kind of dunghills 18 FA with feaſt © * 
Penſe upon the field for which the dung is intend- 
ed. The head-ridges are commonly high raiſed, 
by the turning of tlie ploughs upon them, and 
contain the richeſt earth in the field. Theſe ars 
very propet places for. the dunghills, The earth is 
at hand, and can eaſily be thrown upon the dung: | 
Tuer that treat of dunghills c of this kind, com- 
' monly | as poſſible to 
the nature of the foi uch which the dung is to be 
| laid. They recommend clay for 2 light ſoll, ? 
light earth for 2 But thefe the farmer 
cannot always cmmmand; and, beſides, tho work 
can, will frequently find ir very, expenſive to'carry 
them. It is probable, that ere is not ſo much in 
adapting the earth of the dunghill to the kind of 
foil, as perſons at firſt ſight ate apt to imagine. : 3 
is certain, that there cannot he ſo much in it as to 53 
ünſwer the expenſe of leading earth. Tis true, 


Mm 5 thay 


r 
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„in aw farms, there are "hs ſoils, and, 

1erefore, the dung may be carried to a ſoil diffe- 

rent frotn the ſoil of the field far. which it is in- 
tendled; there the dunghill may be formed, and : 
Wen thewgs. carried to the field. But ſtill chis is 

an additional trouble and expenſe; and therefore 

this method ĩs not to he followed, till, pon a com- 

parative trial, the advantages are found to. do more 

dum anſwer. the erpenſe. > # fo 

Lx. is ale in bre gen- of Setlnd, ay ah 0 
* upon clay-land . This practice, it is ſaid, 
ſueceeds very well ; which. makes it Probable, | 
that it is not very material What kind of earth is 
uſed for the compound dunghill, provided it is of 

the. abſorbent kind: and, therefore, the farmer 

need not be anxious ahont getting earth different 

fm his foil, but maꝝ make his com dung- 
il vof ihe earth 0 £1496 eld which be intends to 
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„„ CHAP, 98 


* 3. 


Oof A uch mManures as cannot be obtained in large. 


Es1DEs 0 5 e 0 1 treated of, there 


mote vegetation; the different parts of animals, 
ſuch as hair, wool, horn, ſkins, c.; alſo parts of 
plants, ſuch as ſaw-duſt, malt - duſt, rotten wood, 


bark, &c. Theſe are alt good manures. _ They 


- pramote vegetation in the fame way as dung; 4 
their operations are flow or ſudden, as they diffol 


with greater ar leſs difficulty. They may be uſed 
in all kinds of foil, as they contain vegetable 


food; and any kind of tmmanures may be _— 


I een rn reach ts over,” ' 


Tuo they cannot be obtained in ſuch —_ 


| quantities: as to be uſed by thernſelves; yet they 
7 manures in particular, will not only add to the ve- 


getable food in the e dat al __ pro- 10 


| more ts prrfaen. GH nn 
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that plants find 

their food in the earth. It has likewiſe been 

RET... = obſerved, that the vegetable food in the cart} 
vn * imntenſed by tillage, and by manures *- ' _ » 
Ix is obvious, that ſoils very different in-their | A 
. --natures, are fit for nouriſhing plants. It has been 
ſhown, that manures are alſo very. different in their. = 
res and operations: To apply theſe then, i . 
a manner ag moſt effectually e eee 15 
getation, it is of importance to know the nature of 


o 


= 


lb pens: foils; « 5 wherein their 5 
| i PERS Ys 1 . 5 
T has already been obſ 4 : 
different i in their natures, 
very different in ents. 13 
5 that the food of plants i is —_— of di S = 
„ e N 15 
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ferent ingredients, and that manures afford theſe 
different ingredients in different proportions. Now 
it is natural to ſuppoſe, that ſails differ ſo much 
in their natures from each other, that ſome con- 
tain a greater proportion of ſome of the ingredi- 
_ ents of the vegetable food, and. that others contain 


a greater proportion of other ingredients. It is ne- 


ceſſary, therefore, to conſider the different kinds 
1 ſoils ſeparately, and to inquire wherein their 
difference conſiſts; that ſo it may be known what 
* of manures are moſt proper for them. 

| SorLs have alreaqy been divided into ſuch hinds 
As require à different management with reſpect to 


_ tillage; they are now to he divided into ſuch 


kinds as require a different management with, re- 
ſpeck to the application of manure. 
Tux ſoils moſt common in Scotland are theſe 


. "Sins; The black loamy fail, the clay, the 


© ſandy, and the moſſy. Of all theſe there are great 
varieties, ariſing from the different proportions of 
. kind of earth from which they take their 
names; as alſo from: g mixture of theſe kinds of 
earth with each other, It is difficult to determine 


| do what claſs ſome ſoils belong, as it is difficult to 
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Book IV. 
time to time 
nal ſoit is buried, and 
a2 new Git made up 17 Uh earth of rotten vegeta- 
This new ſoil, formed by the rot- 
of vegetables, is what is commonly called 
| loam.” And it is probable, that all amy foils 

have been formed in this way, or by the repeated 

— of us the earth of which, as was 
Þ h fime kind with the carth 


£4. oF” 1 


allowed to reſt, its parts acquite a de- 
gree of coheſion. In this it differs from fand, and 
bas a reſemblance to clay, but never becomes ſo 


e beende Mr, open. 
In this it differs from clay, and has a reſemblance 
0 fand, . into fuch mall par- 
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Wen it bestem d water, it e ee 
teen Pig it like ſhell-marle. In chis it e 
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from fand, and has\ a reſemblance to clay, but 


e ſeparated i into more minute par ticles than 


£) 


| in ourfields. © 


Chap. Ik O the lack lan) Soil. 294 


Wu a large quantity of water falls upon this 
ſoil, it retains a proper ſhare of it, and allows the 
reſt:eafily to run off. In this again it differs firm 
clay, and has a reſemblance to ſand e. 

CaymisrTs. tell us, that it contains. 1 and 
bas the power of e and ermenting with 
* N chen, in ame rel 
tween, clay and ſand. 


s, ib medium be 


In acquires a degree of firmneſs greater PI 
land; it is not ſo eaſily, broken in pieces; it does 
not 6 envi panic. watery of Eden meſa ein 
8 part with it. 5 


I does not N 1 a degree of eas | 


| clay; it it is more eaſily broken in pieces; it more 
: e admits water and it more eaſily parts with it. 


Bur in ſomę reſpects it differs from both. It 


has a ſtrong abſorbent quality; it contains oil, and 
; it attracts and ferments with acids. 
. Gb which has eg in n ecmpoſition, gal, 
; =; in eg N qualities of loam: and if 


to run off, when there is a proper deſcent; whereas the other 
ſpung) ſoils retain, thaugh there is a deſcent, a larger, quantity 
than is neceffiry for e * 2 which we e cultivate, 


＋ Tais — 


5 * TA are *Sther” Lis $a e fame 50 Ts | 
chis; they receive water eafily, Bell with and recain it burt 
this ſoil has greatly the: advantage in "this reſpect, chat * | 
| retains,only a proper quantity, and-altows the ſuperſuſty eafuy 


„ ba d Ua a , 
5 at power. Wade be Wi pelde d bg eri. 
ginally to che ſoil z but · is attracted frums the air. Af the e 


did not receive a conſtant ſupply f from the air, the * : 
N N exhauſted by the * which it carries. 
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mis kind of a is the moſt Nau for nouriſh 


plants. 
ut oils which; it e and ats which K 


produces, afford vegetable food; the ſalts which it 
produces; and the ſtrong, abſorbent quality which 


it poſſeſſes, attract this food from the air: its free 


and open nature, its ſwelling with water, and its 
fermenting With acids, afford a large paſture ; and 


the ſalt which it produces by fermenting with acids 
diſſolves its. olls, and fits it for entering the roots 


of plants This is confirmed by experience. The 


ſoil compounded of Toam, is found to be the moſt 


fruitful of all others. Some other ſoils, when ma- 
nured with lime or ding, bear as great; perhaps 


greater crops for ſottie years than this does, but 


then they fooner--need-a ſupply: The difference 
between them ſeems to conſiſt in tHele things, Soil 
 marured witlt lime has a gredtef proportion of falts 


5 than of oils in its compoſition, and has alſo 4 


greater power of forming ſalts than bf attraQting 
Oils; and therefore, by the great crops it bears. 


its eils will be wholly exhauſted, and it will be“ 
come almoſt quite barren: whereas the loamy ſoit; 


having. an equal proportion of oils and of ſalts in 


its compoſition, : and as great a power of attracting 


WE 
* 


ils as of forming ſalts, will not be exhauſted by 


de crops which it bears; but will always retain 4 
quantity of its oils uhdiſſolyed, and be receiving 


a conftant ſupply from the air. The foil manured 


2 with dung has greater plenty of vegetable fc in 


its compoſition than it has the power of attracting 


this food from the air; and therefore, by every 


. crop that carries off more vegetable food than is 


ed . the, ip Kan, the vil mut be ten- 


„ 


N 
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Kc mn 67 ite black h Sol, = 251 
dered leſs fertile; whereas the loamy ſoil. has ha 
power of artraQting the vegetable food from 1 —- 
air, almoſt in proportion to the quantity it © n- 1 
tains, and therefore continues to be fertile no- 
withſtanding the. crops which, it bears. It is obſer- 
ved, that (ome kinds of this foil, which have. 4 
great proportion of loam. and are, in a great mea- 
ſure, free, from clay, and fand, continue to carry 
good crops,.. without being in the leaft exhauſted. 
This is owing to their great abſorbent quality, to 
their attracting, during the winter, from the air, 
ſuch à quantity of vegetable food as is ſufficient 
for nouriſhing the crop during the ſummer. 
Ir has been obſerved; that loam receives water 
_eafily, and retains it, and that | it alſo eaſily parts 
With water. when in too. great 4 quantity. The 
Joamy ſoil therefore cat ot ſuffer much either from 
. Arought or rain, unleſs. they are violent. This is 
confirmed by experience; for it is found, that the 
_. loamiy: foil does: not ſuffer ſo much from drought 
as the ſandy, and does not ſuffer ſo much either 
7 from drought ot rain as the clay.. ig 
Al foils, in proportion to the quanthies 727 . 
dudg that have from time to time been laid upon 
them, approach the nearer to this kind; for the 
cearth into which animals, vegetables, and dung 
are turned, after they are wholly. putrified, is f the 
abſorbent kind; and of the ſame nature with this, 
ſoil. And eh there is but a {mall quantity. of 
ie largeſt N of dung laid on. ede 


i five years, can lane hs, | 
aur curbs + 2 i 
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. by - this abſorbent earth, whatever it was originally. 


3 4 All land e 


inſtell land, has a mixture of this 


Find of Wil in its compoſition ; and the difference 


betwixt infield and outfield, is owing to the quan- 
titfes of dung laid from time to time on che infield. 
Pu ſoil in whith chere is a great proportion of 
: loam, needs r little manure. It may be kept 
conftantly in good heart by proper tilage, and a 
good ſchleme of management. There is however 
but à final quantity ofthis kind. The generality 
of chat which goes under the name of loamy ſoil 
requires manures, and no kind of manure is im- 
proper for it. Dung, "ſoot, ſea-weed: vegetables, 
and the other manures of this kind, add. to its 
vegetable bod; and lime, aſhes, and mate 
find vegetable able Ned to Ark upon. But as'this 
0 kind ot bon has the vegetable food, and the power 
difÞlving | it in juſt proportions, dung, and the 
der manures which continue there in their juſt 
proportions, are certainly the moſt proper. When 
lime is applied, if care is not taken, it will ſoon 
rob? eie Gil of its olg for us this foil has in 
62 *powe! Ging and fermenting with 
| Weich, lime, which adds to this power, will fooner 
Me PiraPits oils! than ons le . N not i 


ae, Wy 


ariagtecable-ſmell;:cwhich; 262094 Þ brobably 
- Jew th volatile ſales and oflsflying off by fer- 
mentation. This is inconſiſtent wirh that abſorbent 
A, 4 in 1 of this "foil, "We: have 


Aan „ 
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thor allo! in a v 1 1 00 degree. 11 theſe „ 
ſalts and oils actually fly; off from it in ſuch qua- 
. tities, as to make us ſenſible of them by ſinell, it 61h, 
is natural to think, that the foil by pling "ca h 
rather loſe. than acquire vegetable focy ; re- 
verſe of which we Non to be. true from. cap 
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rar are different W pie Gs! The 
richeſt kind conſiſts of elay and loam. Pro- 
bably it has been originally clay, and by the appli- 

cation of dung, or the rotting, of vegetables that 


Alden time to time grow a en it hapregeived 
the mixture of loam. 4 i LES. 12:75. . Lago 


Jo know 1 of ithia foil it is/neceſlary 
10 conſider the qualities of clay, which are as Rex. 
rav is a very ſolid body, its parts | 
1 firmly together. It does not eaſily Amis wateg: 
it is capable of receiving a large quantity When 
it receives water, it takin: tf little, and 


+ 


r pare with it. _ aa! 1611-£4 IIS 
For #19 Warn 400 v4 adhere — w i firm- 
- a they eaſily admit water, and they cally part 
with it; ſand eaſily. parts with a very ſmall quantity. 
Cra, When dry, is very hard; and the more 
Anden it is dried, it becomes the harder. It 
contracts in drying, hut not equally in all part 
N the coheſion is weakeſt, it opens in rents. 
VVV CHYMISTS 
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Enbnisrs fay, that clay does not ferment with 
acids, bur that it has oil in its compoſition. This ö 
however does not” *Opear\quite A 
Sn in which there is a mixture of clay, muſt 
partake in ſome degree of its qualities. When 
theſe are conſidered, it will appear, that this (oil 
is not ſo proper for nouriſhing plants as the loamy 
| ſoil. It is much expoſed. to injuries from the wea- 
ther, and muſt ſuffer greatly from exceſſive Srought 
or rain, | 
As it is capablUfijdeetvi ving a great quantity of 
water, and does not eaſily part with it, if the ſea- 
 *nis rainy, the roots vo plants will be continually 
= faked in water, and there by they plan at 5 themſdlyes 
weikenedor el ede 1500 261) 3 | 
A "Ag ii turns hard n ey in ade, 
. the pores of the ſoil will be ſhut; the paſture. le 
5 ſened, and the plants unable to ſearch for their 
food. As in contracting by drought, it opens in 
T 9 thereby ſome of the roots will be torn aſun- 
der, and expoſed'ſa much to the air, as to endan- 2 
ger che deſtruction of the plant: : 
"22 DExXPERIENCE confirms the outer els things 
For it is obſerved, that clay ſoils: are actually more 
| uncertain than loamy foils, and the crops upon 
them mare precarious, more eaſily. damaged by : 
JJ. 50D5 7:7 OD We 17 4 
2 21 e ee does not eaſily receive water; $A 
ubs oft ſhowers of rain, which are [ſacked in by 
=” leamy "foil and retained, make no impreſſion 
5 Fin the” clay ſoil; but, being reſiſted” by the ſur- 
: face, en exhaled by the ſun. It is obſerved 
ſometimes, chat Mow he * * ihe. 
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p. IV. Of the Olay Sol 27 
-iclayr and' loamy foils, are beginning to ſuffer from 
the violence of the drought, ſoft ſhowers,” being 
eaſily admitted by the loamy ſoils; recover the 
plants upon them, while the plants upon the clay 
"ons which reſiſt theſe ſhowers, receive no benefit. 
- Te muſt be allowed; however, that it is not in 
Ps: circumſtance, that the crop upon the clay 
ſioil is more damaged by drought than the crop up- 
on the loamy ſoil. I the drought ſets in immed 
ately after the land has got the ſeed: furrow, the 
dlay ſoil is apt to dry ſo ſuddenly, and turn ſo hard, 
that a great part of the ſeed ſon is ptevented 
from ſpringing up; and the plants that are grow- 
ing do not find ſufficient food. On the other hand, 
- if the drought does not ſet in ir mediately after the 
plowing, but the ſbil allowed to continue ab. chad 
- ſufficient ſap allowed to remain for making the 
- whole ſeed vegetate or ſpring up; then. tho the 
drought ſhould afterwards be very violent, yet the ; 
oil; being covered with the young plants, will not 
dry ſo ſuddenly; nor turn ſo hard as to prevent 
_ - them: from finding cheir food. The foil having 
dried ſlow iy, and in drying been frequently moiſ- 
tened with ſhowers; will only, eruſt a little above, | 
and thereby prevent the drought from penetrating 
In chis oaſe; when the drought does not ſet in car- 
8 ly, plants Will flouriſh on the clay ſoils, even When 
| | they-are/"uffering upon the loamy foils, by PO | 
i of the violence of the ,, 0 rote” 
a Ir muſt be obſerved . CAMP n 
oben dry ſituated, does not ſuffer: ſo much from 
ditrouglit as when wet. When clay land is wet 
5 58 having a W wetneſs: Ks : 
| 8 
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Wi on that account on — maden. | Beſides, 
even in che dry aon. it i 1 generally . Wet ch 


—— in au Fraps time than be Arg ei- 
ther before or after plowing, and thereby becomes 
much harder This has heen mentioned to ſhow, 
dbat all clay lands do not ſuffer: equally. from 
drought ; that ſuch as are dry-ſituated: ſuffer little 
more from it than loamy ſoils; dete 
not ſuffer ſo much, Aber from: min e diought, 
| {thoſe that-are-wet-htuatedt to ing noorg now 
S, Ir will not be improper jo obſerve; from. this, 
8 it is of the utmoſt importance to manage clay 
land in ſuch à manner, as to kecp it as dry as poſſi- 
ble during the winter. For thereby it is not only 
in a condition for being pldwed more eaſily in the 
ſpring but the crop upon it is: alſo in Jeſs err 
| ee ſuffering either from rain or drought - 
Ir has been obſerved, deere 
S would: ſeem, then, 
chat the clay ſoil has the vegetable food in e 
plenty — Pg Pans [es rug and 
| proper manures for teh Theſe: -man res wi lepa- 
rate and diſſolve its oils, and anden dent 
entering the roots of plants! ty They wilt likewiſe 
communicate to it their —_——_— qualities, will 
open its pores, and enlarge its p Theſe 
things will make it more eaſily to adi Ache water, 
and more eaſily to part with it; by which it will 
become leſs IR! 00 Aeg ne 


lap W. e ie d 2 = 
Ir was the 1 opinion ſome time ago, that 2 


Hens: anſwered” better on light land than on clay. 
This is inconſiſtent with what has been advanced. 
The foundation for this general obſervation: pro- 
babiy is this: Clay foils are generally much wet- 
ter than light ſoils; and as the virtues of lime 
are extracted by water,” whereby its powers muſt 
be greatly leſſened upon the generality of elay 
ſoils. That it is owing to this that lime does not 
anſwer upon ſome clay ſoils, is moſt” probable: 
for, upon trial, its effects are found to be very 
great upon clays that are but tolerably dry ſituated. 
Tr was alſo the general opinion ſome time ago, 
that marle Was only proper for light land; but the 
contrary is now, upon trial, found to be true. "Irs 
effects on 2 land e JO wh peg n 


ght land. 5 


Ir is no a to unt is POR propoſed Ws 
the beſt matures for clay ſoils, that dung anſwers 
very Well on them: for dung, as it contains every 
thing proper for JOG e 2 jen ack an- 
_ on all foils - / a 

CLAN ſoils, tho“ heyipditatic of ths nature o 
Li; yet, from the other ingredients in their com- 
poſition,” are very different from each other.| When 


mixed with loam, as has already been obſerve 
[they are rich; but when mixed with ſand or till, | 
are very poor. Lime, marle, or aſhes, as has been 
. "obſeryed, are very propet n manures for Hel clays. 
But the poor clays require, ſuch manures as con- 


tain / the greateſt plenty of the vegetable food, 8 
as dung,; bell mar 6; ſea · weed, Ge: But 'rheſs, 
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rie TI o not operate firovgly in 
enlarging. the Tones paſture, nor in.communi- 
cating to the earth a rong abſorbent quality, 
which, we have already obſerved, are neceſſary 
qualities in the manures moſt proper fer all clay 
ſioiks. Shell: marle is poſſeſſed of theſe qualities, 
and is therefore a proper manure for poor as well 
as rich clays. But if it cannot be obtained, a mix- 
ture of lime and dung, or oe OW ind murle, wilt 
ſerve in its place. 2 \ l | 

_ Ir is an ordinary practice in n plave to by | 
hath dung and lime upon fallow- land, even when 
the ſoil is naturally good; and the applying theſe 
{og together i is found to . better, than applying | 
= one- of. them only, tho'; in a greater quantity. 

There is good reaſon to ſuppoſe, that the applying 
oy together upon poor clays will be en | 
* wirkt greater advantages. 

We have obſerved, that, when clay, is REY 
3 and, it is generally very poor: and yet ſome 
Writers propoſe ſand as the moſt. proper manure 
1 clay. They aſſure us, that nothing more is 
y to give it all the qualities of rich loam, 
khan to apply ſand in a ſufficient quantity? This, 
I any perſuaded, is eee mach, 2 What 
they have not eee experimei nts tojuſtify, not- 
FF %6 Bas: rw bozim „ 0 ee 
OY ut 2 4 . 1 


See Bradley's could 10 


2 « 2 81 


p- 55. . He eben 
layin g ſandy or gravelly e upon cl „ four inches chick. 5 
Ses Nkewites "New fyftem of agriculture, p. 124. « ſtory related 
of ' gentleman, who mixed a field of hard brown clay with a 
— very burning gravel, by which the ſoil of both fields 
h mverted into a good hazel mould, and produced a plump 
fun grain, and as N * as any 188 in the eta 2, 


n 8 3 7 


| aa their eats © 3 a | petfon tale 4 
1 3 of clay and ſand; let him, if he pleaſes 
dry them and pound theta i in a mortar; yet he 
will never make loam of them. He may poſſibly 
produce a foil that will fetain water better than 
| fand, and will more eaſily part with it than clay; 
bdaut it will never poſſeſs that abſorbent quality, 
tat power of attracting and fermenting with 
- acids, by which loam. is particularly diſtinguiſh- 
ed. Dr. Homie expreſſes a doubt, whether the 
mixture of clay and ſand will even have the qua- 
ities mentioned. He ſeems to think, that a little 
fand rather Inetealcs the union of the particles. of 
clay. This he infers from the cuſtom of uſing 
fand in the manufacture of brick. But he has na 
reaſon to infer this from his own experiment, For, 
according to the account he gives of it, the plants 
of barley in the pot with the mixture of lay and 
fand, were not ſo bad as thoſe in the pot filled 
with pure. clay. However, we may ſafely infer 
from this experitnent, that the advantages of mix- 
ing fand with clay ſhould appear more evident, 
than the aſſertion of ſome writers on agriculture. —- 
makes them, before a farmer puts Himſelf to the. =_ 
n of en Gem þ togetl ads in his fields. . 5 
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HERE are . kinds of as 1 EM : 
beſt kind is a mixture of ſand and loam, 
Sand itſelf is of two different kinda The one cen. __ 
0 FT fiſts 1 


1 
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Wo 14 SN 6 So1 3 " Hook W. 
* f. ſts of ſmall particles « of flint, the ather conſiſts of 
Tmall. broken ſhells. Often theſe two are mixed 
wing which may be called a third ſort. 
. qualities of ſand of flint are as follow, 
Ir calily receives water, and it ealily parts, pl, 
gent Rain makes it Hirmer, and leſs in bulk. The 5 
; particles | of. J&L do not adhere together; and i it is 
ſalceptible of greater heat. from. the ſun, than any 
thing of. which other ſoils are compounded. A 
Tr- Appears, then, that the qualities of this kin nd 
of ſand are directiy oppoſite : to thoſe of. clay,” . 
Tui fand of ſhells has nearly the ſame qualities 
with theſe mentioned; but differs from the other 


e. 


in theſe things following. po Or 5 
p — Trp | fand of ſhells, like Shen 815 oY attracts 7 5 
88 felch ments with acids, is Capable of being diſſolved, 
and contains oil*; whereas the ſand of flint does 
not attra acids; the particles of "it, like the firſt . 
atoms, Are incapable « of” diſſolution, and, if it con- 
rains any. oils, it is impoſſible to ſeparate them. OY : 
Soll. which has a large | proportion of ſand in its, 
compolition, muſt, in ſome meaſure, . partake of -- 
the nature of fand. And, if this is conſidered, 5 
will appear that the fandy foil is ſtill more unt 
for nouriſhing plants than the clay foil. _ 
As it eaſily parts with water, there will not be 4a 
ſufficient * in a $7; ſeaſon t to o promote * 
. tation, - £5 
As the 3 of i it do not adhere mattheti i it 
| will not be able to ſupport DEE —_ have 
bas few . and LOR, tall. 8 
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| Ka . Eo Of the 240 Foil. £0 
. Fre may be obſerved. particularly with eſpe to to 
F the\ ſoil compounded of flint, that, as it. contains 
no oils, it muſt” -have but little vegetable food, 
1 and, as it has no abſorbent Juality, y, it will e 
but a ſmall ſupply from the air. And it may be 
obſerved, particularly with reſpeft to the ſoil com- 
pounded of ſand of ſhells,” that, as the ſhells con- 
| beg oil, and as they diſſolee geattually, tho! ah, 
it has naturally a larger quantity of vegetable food 
han the other; and, as it attracts and ke erim. = | 
b 1 77 it receives al, 4 HT ſupply For m 


2 . OTE . 
Tut getße of the fandy lt bein bot the tra: 
wee moſt proper for | data ne; 


Tur manures propet "fo Ir oe til 8 nde 
"of fand of flint, are fuc N 44 ket it r tain water, : 
render it firmer, and ſapply it with vegetable od. 
Clay will Help to make it retain water and make 
it firmer ; Bit clay contains But Mttle det 
350 ogd. Dung will rng it with vegetable food, 

- OY not render it Hey rger, Por, make i it retain | 
Pater. Moſs will Ws to LH, water, and fup- 
* it with vegetable food, but will not make it | 
firmer*, A mixture of "Way 25d Aung, or of = ” 
and moſs, ſeems to be the +a] Pe 


und beſt fitted for 5 ö 9 is wan 


8 


5 4 517. 5, 1 ai 1 AI ON 
„ W 44 wilt 10 Vi e en 


alone * nog Proper geen lap Y He. n 
as imper vious to. water as cla and contaig Us 
6getable:* He (Ak, ha it has bee 


dee ne e. Her epa pf Gpinion, e 


can render ſand — wil nt cable 
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| =p 7% b manure TI fo ; bs of fins of ſand. of 
well But if any thing cquld be found that would 


= " 9 re fo! this kind oo Jah. 3.5 
3 Tur authors of the Complete body of 


. 


5 N a field of ſand manured with clay, 
WE: f h had retained | its fe rility. for thirty. years, 
5 5 . their opinion, would hold ten ox 


is, uncertain. 'The | 
on his guard, left. he ſhould be led into a. 
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f theſe will alſo be a 


 _ quickly reduce ſhells to to a ſtate of corruption, 
| - which ſeems 1 to be. the condition of. \ſhell-marle, 
. that eine would certainly be the moſt N ma- 


twelve years more. 'That laying clay upon a ſans 
dy foil, and ſand. upon a clay ſoil, will do ſervice, 
is very probable, but” that it will anſwer the ex- 


authors, whoſe aſſertions are more 


4 certain whether 
. "That kin id of 


Chap. VM, Of the moſſy- Soil. =—_ 
The kind of moſs moſt common has very little 
fumneſs, either when wet or dry, and, it 

is not alive. 4 1 
Tux qualities of moſs. are. as follow, CVE 
Ir has oil and falt in its 3 as all 

vegetables have, It does not eaſily putrify, and 

it prevents other bodies from putrefaction. 1 
eaſily receives water, ſwells with it like a ſpunge, 


retains. a | Jarge quantity, and does nat eaſily * 8 
Pic * | . 


1 mals, whether dead or alive, 3 is in an uncor⸗ 
fupted ſtate, to render the moſſy ſoil fit for nou- 
 riſhing vegetables, the moſs in it muſt be re, 
duced to putrefaction. This will not only ſupply 

4 it with plenty of vegetable food, but will allo 

| render it much firmer, and make it, more eaſily 

par! Mich water, 5 ns OT 
un manures that ferment. moſt. Talents 
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1 | "the T7 and ſtone Bae ſeem 
db be che moſt proper ; becauſe theſe will not 
| 2 raiſe a violent fermentation, but will alſo 
fill up its pores, and make. it more ſolld, by 
Which it is rendered more a re 
| the. entrance of the the water... ... 
r iy neceſſary to, obſerve, that if the moſs 
| 1 2p, or has not a ſolid bean lime is 
not 
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- Was! Will alſo" de this, but not ſo ſuddenly 
as lime, but if the 
"refit the lime, this manure will anſwer very 
well. Beſides its other qualities, it has a pow- 
er of diſſolving anfinal' and. vegetable ſubſtan⸗ 


RE Ut Fhis is confirmed by experience. Lime is 


found” to 1 this kind of land fo much, 
at” in plates Wbere the land is not 
originally | pr, Half a crown of yearly | rent 
per acre, it is laid on I the expenſe” of ſix 
pounds "Sterling ©: ger. acre t that the, laying 
f on the line to anſwer the” expenſe, muſt raiſe 
a 1 to "four times its en value. 
=p Guns © any manyres 
CY 1 will 
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out of the ground *, even 7 — 9 


being very loole s an w ly 
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roſt, mhich muſt be owing/tojthoir fenmen- 
1 2 del de Joes chis 3 it is wha, a e 


E ms wols i in its 1 


ofs has a folid bottom to 
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nywort, 
3 tes are dane kid. e ee ee this; 
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aft foil was fallowed for two ſeaſons, and 
frequentiy | E 


e ſoil would be promoted, weeds deſtroyed, 
” and the ſoil in a much properer ſituation for 
ESO vegetables than when it receives only 
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'  . kenwort, and other creeping, Ds. by which - 
BB * the cropis often. deſtroyed. And hence it is be- 


come almcſt a general practice to plow. it but 
becom, which is found to anſwer better. But 


rowed etch ſeaſon, , 
it is natural to think that the putrefaction of 
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N | PHILOSOPHICAL, ENQUIRY i into the Oligin of 
our Ideas of the SoBLIME AND: BrAurtrur, by 

mund Burke, Eſqz The fourth Edition, with an intro- 
ductory Diſcourſe concerning "Taſte, and Pe Ad- 
ditions. To which is added, a Vindication of NATURAL 
Socinr r, after a6 +95 wg of « late Noble TOY by 


ho” ſame Aut | 
Mie ks TR 27 1 11 Vols. 21. 98. 6d: 


a ORF of Bi HisToky, from the Reign BY 
of Cbarlemain 0 the Age of Lewis ehe rath, in 4 Ve | . = 


to s. 0 . | 7 

' WEBB on the — of porrir ad Pain imo; 
and an Inquiry into the Merits of the moſt celebrated Pain- 
ters, Ancient and Mogern. 28. 8 d. halfp. 

Dpicarzp To Tat Kins. ELEMENTS or CRI- 
_ TICISM,. by the Honourable oy Home, Lord Kaims, 


2 Vols. 6s. 6d. 
{ +... "hs ADVANTAGE "nd Nag Str of the Cnis- 5 
TIAN REVELATION, ſhe e. State of Religion ii 


the Antient Heathen W a Þ Eſpecially with Reſpect to 
the Knowledge and Worthip of the One True God: A 
Rule of Moral Duty; and a State of Future Rewards and 
 Punifhments. To which is prefixed, A Preliminary Diſ- 
courſe. on Natural and Revealed Religion. By John Le- 
+ © Bind, D. D. Author of the View of © Deiſtical Writers, 
4 c. The Second Edition, Reviſed and Corrected by the 
Author. In two Vols. 108. 10d. 

ADVICE to the Prorlx in General, with Regard to 
- their 1 But more particularly calculated for 5 —— 
2 Diſtance regular Phyficiatts, or other 
8 rienced Practitioners, are the moſt unlikely to 

bly provided with the beſt Advice and Aſſiſlance, 

in acute Diſeaſes, or. any ſudden inward or outward - 
e ent. With a Table of the moſt Ps yet effec- 
tual Remedies, and the plaineſt Directions for preparing 
them readily. Tranſlated from the French Edition of Dr. _ 
_ Fis80T's Avis au Peuple, &c. Printed at Lyons; with all L 
| his own Notes; a few of his medical Editor's Lyons : | 
and ſeveral occaſional Notes, . . to this Engliſn * 
daes, wg mans M. TY 44. . 
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